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PREFACE. 



It is needless to say the present little work aims at no exhaustive treat- 
ment of any branch of the subject, and is not designed for specialists. It 
has in view two definite and modest purposes : First, to supply the medical s 
undergraduate with the most notable points concerning the diagnosis and 
treatment of ocular disorders, whether pathological or refractive. Many 
an earnest student has felt the desire to see around and over the subject — 
sich orientiren^ as the Germans happily phrase it — but has been appalled 
at the task when he saw the books required to give him this over-look. 
Heretofore, no single concise account has been offered him within the 
covers of a small volume, of the leading facts relating to the refraction, 
diseases and surgery of the eye. 

Our second object has been to give the busy general practitioner, who 
has never considered the importance of this knowledge to himself, or has 
relied upon his neighbor, the oculist, to do all such work for his patients, 
a few outlines of the science. Were he, even to a limited extent, master 
of such outlines, his patients would often be spared much suffering and 
himself much chagrin. 

In the endeavor and necessity to compass a resumi of the subject within 

certain limits, logical sequence and connections have often had to be 

sacrificed, results stated with no showing of reasons and preliminary steps ; 

authorities left out, and omissions made, without excuse. Among the 

latter that are most noticable, the whole question of Pathological Anatomy 

may be remarked. But those who may feel like criticising .such neglect, 

will not be they who regret it, since any who might make use of such 

knowledge would have already gone far beyond our insignificant ten-line 

condensations. 

L. WEBSTER FOX, 

GEORGE M. GOULD. 
Philadelphia, October 30th, 1886. 
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REFRACTION OF THE EVE. 

Anatomy of the Eye.^Il is, of course, unnecessary lo say that alt 
ent uf ihe reftaclive errors, or of llie diseases, of the eye, pte- 
JBlpposes and demands a knowledge of ils anatomy. Want o{ sjiaee com- 
pels us lo omit a preliminary sketch of these details, and this is the less 
reprehensible because such an abstract already exists in the Quiz-Com- 
pend on Anatomy i>(^ued by the same publishers as is this volume ; the 
studeol is tbereTore referred lu that for a statement of the main facts of the 
anatomy of the orbital bones, Ihc ocular muscles, and the structures of the 
globe itself. 

Resume of Optical Principles. — Light and color, properly speaking, 
outside of the mind ; they are sensations, creations by the 
in upon its receipt of optic nerve messages from the retina. It is also 
rohaUe that the neural vibralion itself is not directly con- 
iiecled with the purely physical stimulus, but is Ihe rcsuh of a molecular 
activity aroused by that stimulus in an intermediate receptive substance. 
We thus see that there are several transmulutioiis of force between Ihe ex- 
tenml visible object and Ihe phenomenon of conscionsness we call light, 
but to avoid circumlocution we all sjjeak of the physical cause of light as 
light ilsetf, though scienlifically speaking we are well aware of the ab- 
surdity. 

The molecules or atoms of a body, so long as ihat body is of a temi;iera- 
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ture below 525° C, have only ihal amplitude and rapidlly of vibration 
which induce in the ether pressinE about them the ethereal wavemolion 
we call radiant heat 1 that is, the ethereal oscillations are of a lesser 
fre<inency than 392 millions of millions per second. So soon as Ihc tem- 
perature of a body rises above 525° C, it becomes (in the dark) visible, or 
self-laminons; its wave frequency rises above Ihat of the numbers given, and 
we have the sensation red when looking upon it. With every increase of 
heat the vibrations of its molecules increase iheir rales of movement till the 
resultant ethereal movements reach a rapidity of arrival at the retina ex- 
pressed by the figures 757,000,000,000,000, Above these frequencies we 
know the ether vibrates in higher and higher numbers, but these quicker 
movements produce no elTect on the eye. The mind interprets as color 
the different rates of frequency between the two hefo re- mentioned limits, 
and the combined effect of all frequencies (iii the proportions furnished hj 
sunlight) produces the sensation of da?.zling white. Common aunligbt, 
(tietefore, contains a mixture of all wave-lengths and frequencies, including 
the liari or /nvisible Heat Rays, the Ligkl Rays, and the UUravioltl or 
Aclinic Rays, as the upper invisible portion is called. Wave-length, wave- 
frequency and wavc-refrangibility (the bending they undergo in passing 
into a denser medium) are nil proportional to one another. The greater 
the wave length the less both its frequency and its refrangibility, A 
prism, or a dilTractLon grating, ranges the homogeneous rays, massed to- 
gether in a compound ray of sunlight, in a band, according to their refran- 
gibility; this band, or ribbon of colors, is called the spectrara. By accu- 
rately delimiting the colors produced wc find that daylight is made up of 
the following proportions of elemental colors : Red, 54 parts ; orange-red, 
■40; orange, So; orange- yellow, 114: yellow, 54: greenish -yellow, 206; 
yellowish-gteen, 121 ; green, and blue-green, 134; cyan-blue, 321 blue, 
40 ; ultramarine, and blue-violet, 20 ; violet, 5 ; total. loco. 

Again, all objects below a temperature of 515° C. become visible only 
by reflected light, and the colors of these objects are such as they are, be- 
cause the light of day is partially absorbed by them, and partially reflected, 
ir a body absorbs the rays of that freijuency producing a certain color, it is 
of course, not of that color, but appears of that tint which is produced by 
the mixture of the reflected waves. The Praunhofei lines of the spec- 
trum arc dark stride caused by the arrestation of rays of certain frequencies 
by molecules in the sun's atmosphere, having the same vibrational 

The following table gives the wave frequencies and corresponding 
lengths of the chief Kraunhofer lines and colors of the visible specttutn ; 
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These and ilU other wave frequencies pass through space at & common 
speed, i86,6So miles per second. So long as light traverses a hnoiogeneous 
medium it proceeds in straight lines, but upon striking a (transparent) 
medium of greater density — ^as for instance, in passing from air into water 
. — it is deflected from its preceding course, as is shown in the'accompanying 
tigure z, when the incident ray E 0, instead of proceeding to F is bent out 
of its course and takes the direction O W. Were the refracting medium 
glass, the refraction of E O would be greater, represented by the course of 
the line O G; were the medium diamond, for example, O D would be the 
direction ofihe bended ray. Tki angle of incidence 'm E O C, Iht angles of 
refraelion, WOC, GOC, DOC, The sine of the angleof incidence ^ f', 
benrs a constanl ratio to the sines of the nngles of refraction w tb',^^, 
i/i', and this ratio is called the Index of Refraction. For water, this 
index i» 1.336, i.e., the sine ir^ is to the sine ihio', as 1.J36 is to 1, or 
about l'/^ 10 t, or 4 to 3. The Index of Refraction of flint glass is about 
1.6, or 8 10 5, of diamond, 5 to 1. 

It will be noticed the direction of the refracted ray always inclines 
toward the perpendicular, C C, and this fact yives us the second of the 
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degre« acconling lo the varjing wave length {or kinetic energy) of the 
ComiKinent pans of [he incident lieam. This i« illustrated by the annexed 
Fig. 3- 

Til* Lenies usud in the correction of ocuiar refractive errors are 
llivitible inlu two elosset : — 

I. TKoM with thin edges and thicket ceaire;, which converge the rays, 
I Mlled convex lenses i 

S. 'Iliose with lliick edges and thinner centres, which scatter the rays, — 
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^^^^V The best way to represent the action of these lenses upon light is to ' 

^^^^B consklcr Ihem as formed of a set of double 

^^^F jr,,^ J prisms, placed base Id base in the convetgeni 

■ ieiiies, and apex to apex in the divergent ones. 

W ^^^^^M^^^^^BH lly applying the laws of the refraction of light 

I IH^^^^B^^^^H already mentioned to these forms, w 

I ^BI^^^^BI^^^BI perceive the rationale of their action. It is 

I ^^^^^^^H^^^^l evident from Figure 5 that the incident rays 

I ^^^^^^^^^^^^^1 will be brought to a focus more speedily atter 

L ^^^I^^^^^^^IH emerging from the positive spherical lens, if the 

^^^H ^B^^B^^S^B^ '^"^ ^^ thickened at the centre, or if (he juxla- 

^^^^h B^^^Bl^^^S posed bases of the prisms be broadened. The 

^^^^1 converse, of course, holds true of the scattering 

^^^^H power of Ibe ocgalive spherical lenses. 

^^^^1 Cylindrical glasses follow the same law as spherical ones, but since they 

^^^^^1 luve uo curve parallel to their axes they cannot form images, only foci of 

^^^^^P bicident rays at right angles to the axis. 
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Action of a Biconvex Lens. — From a luminous point or body rays 
of light issue in all directions ^ it is therefore plain that such rays are always 
divetgent. For practical purposes, however, rays arc called parallel, coming 
from " an infinite distance," if proceeding from a point twenty feet away. 
Such rays passed Ihraugh a biconveit lens are converged to a ])oint called 
the Principal Focus of that lens. If the object be a ]>oint situated at a. 
distance nearer than Iwenly feet, it is clear that the rays will be more plainly 
divergent and will be brought to a focus at a point further from Ibclcnt 
the principal focus, while convergent rays will be focalized within the 
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principal focus. It Tollows as a cDrollar; Ihal rays from ihe principnl focus 
arc rendered parallel by their passage through the lens, and rays from within 
(he distance of the principal focus emerge still divetgenl, while rays from 
beyond the principal focus Eire rendered convergent. These delinitions are 
Illustrated by Fig. 6. The axis Td.y, A A', is unrefracted, while paralle! 
rays, a a', are brought to the principal focus, F'. Conversely, rays from 
rendered parallel. Were a a' convergent, their focus woald evi. 
itly be between O and F'. Were Ihey divergent, but further from O 

F, their focus would be beyond F', etc. 
Action of a Biconcave Lens. — Such a lens renders parallel rays 
divergent, and (he focus of their supposed prolongations backward is called 
Ihc Negative Focus of the lens. Rays from the negative focus are rendered 
still more divergent. Sec Fig, 7. 




Refractive Indices of the Ocular Media :~- 

L Of the Cornea 1,377 

I Of (he Aqueous Humor 1,337 

' Average of (he 1. ens I,4S4 

Of (he Vitreous 1.337 

Since the two surfaces ot (he cornea are parallel, its refractive |>Ower is 
ignored, and for the sake of simphcily (he refractive Indices of all the media 
■re averaged, and we thus have what is called — 

The Reduced Eye of Listing, wherein the two nodat and the two 
ptinciial points are merged respectively into one, llie former placed 7.4969 

I mm. behind (he cornea, and the latter 2.3448 mm. The common index 

^^^^^^tf Tefraction is taken at (.3379 for the combined media. 
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1 The Size of the Retinal Image is Ihus easy to calculate. We BiM ^| 


have the she of the object, a 


nd its distance from tbe nodiki point : then it 


L will be the size of the objec 


fihis 15.150: mm. (i'.<-., the distance of the 


^^H nodsl point fnim the retina) 


and Ihe whole divided by the distance of the 




object from the eye, //uj 7.4969 mm. 
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y^ from the cornea). By referring to 
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/ Accommodalion.— It was evident 
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' from our consideration of the action of 
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a biconvex lens Ihal the position of the 
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1 focus was wholly dependent upon the 
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position of the visible object; if this at 
a point, say 20 feel away, broueht t*e 
rays together at the principal focu^ 
which for brevity's sake let us call Ihe 
retina, then, upon approaching the ob. 
ject toward the lens or eye, the focus 
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retina. All this presupposes that the 
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refractive media of the eye is a rigid 
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system incapable of changing its re- 
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fractive power. That the eye poistises 
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such a power we, of course, know ; 
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lis exercise consists in the contraction 
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of the ciliary muscle, which lessen* 
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\ the tension of the suspensory ligament 
\ of Ihe lens, allowing the anterior sur- 
\ face of Ihe lens to advance by ils own 
1 inherent elastic power. In this way, 
/ by the increased dimension of the lens- 
/ axis, its refractive power is sufficiently 
/ heightened to overcome the greater 
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divei^encc of the rays, aud thdr focus 
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is still kept at the same point— the 
retina— as if they came from an "in- 
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finite distance." This elastic power of the lens is greatest in youth, and 
gradually grows less with advancing age, so that the range of accom- 
modation decreases from childhood to about seventy years of age, when it 
becomes nil, and the eye is incapable of adjustment for objects nearer than 
infinity. The following table gives the range of accommodative power 
which, as a rule, each age is found to possess. The term D. (Dioptrics) 
will be explained a few pages further on : — 

Range of Accommo- 
Vears. dation in D. 
lO 14. 

15 .12. 

20 10. 

25 8.5 

30 7. 

35 . 5-5 

40 4.5 

45 3-5 

50 2.5 

55 1.75 

60 I. 

65 0.75 

70 0.2S 

75 o. 

Thus we see that at all ages (except extreme ones to be considered later) 
the position of the /. r, remains the same, whatever the defect. But the 
near point* (/./.) is, with each year, being set a little further from the eye. 
The location of the/./, for any age is theoretically determinable by divid- 
ing 100 Cm. by the range of accommodation as given in the table. Thus, 

at 40 years of age, we should have '. = 22 Cm. as the distance of 

4-5 
the Emmetrope's/./. If Am.f preexists, the amount of the defect must 

be added to or subtracted firom the range, as will be further elucidated 

under Presbyopia. 

Perfect Vision, therefore, demands that all rays proceeding from a point 
which pass through the pupil, shall be again united in a point in the retinal 
image. For instance, all the beams from A, Fig. 8, not, as Aw intercepted 
by the iris, must, after traversing the dioptric system of the eye, be reunited 
at d of the image C g d. The same must take place for all the rays from 

♦ S«c Far and Near Points, p. 18. t Sec page x8. 



lO for ever/ inlermediale poinl. Should they not vn'nc except M l. 
I poitil behind the retina, as is 5hon'Q in Fig. 9, M, then the rays from a. 
point are, in the image, spread aver a larger space than a point, circlta ef 
<t or of diffusion — as they are called — are formed, the image is 
blurted and its outlines indelinite. If the focus be imagined in froot of the 
retina, (he rays will cross and produce similar diHusion circles and indis- 
tinctness of outline results as before ; see Fig. g H. 

Emmctropia and Ametropia. — The 
^ "''■■ 9. emmetiopic eye Fig. 9, E, is ihe only one 

having perfea vision; it reunites at the re- 
tina, all rays passing through it which pro- 







. The amc- 



eye is one not having this power, 
>ay vary from the normal in three princi- 

1 . The retina may be in front of ihe focus, 
shown in Fig. 9, H, and ihis Condition 
is called Hyperopia ; 

2. The retina may be behind the focus, 

Fig. 9, M, which conatilutes Myopia ; 

3. The retina may be either in front or behind the focus, or both, but 

by different amounts for two or more meridiatis of the eye. This is 

called Astigmatism — to be eiplained further on. 

One of the authors has planned, and Messrs. Queen k Co, have mann- 

p/adnred, a model designed for class demonstration of the principles of 

Emtnetropia and Ametropia of all kinds. It is shown in Fig. 10. \\i 

eonsDllatiun will greatly aid the student iti gaining an easy comprehension 

of Ihe principles involved. 

Par and Near Points. — When the ciliary muscle is entirely relaxed, 
i. r.,when the accommodative power of the eye is in complete sospeosioD, 
I the eye is then adapted for its far point. In this condition piarallel rays of 
light (that is, from objeds at an "infinite distance") are by an emmetropic 
eye brought to an accurate focus upon the retina. On the other hand, with 
Ihe total accommodallve power of the eye eicerled, the distance of an object 
clearly seen constitutes its near point. This, as we shall see bj BJid by, is, 
even for Ihe emmetropic eye, dependent upon the age of the person. The 
distance l«twccn the far and near points (puuclum rcmotum and /unt/unt 
prt'ximiim, as ihey are called) is the Range or Amplitude of Accom- 
modation. To express this we must understand the 
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System of Measurement. — Lenses were fonnetly numbered accoiding 
to [he radius of curvature of Ibc surfaces* in inches, a. lens with a z-inch 
radius being taken as ihe standard. Consequently, a lens of a 5 or a la- 
inch radius had ^ or ^ the refracting power of the standard. This, as will 
be seen, necessitated the constant use of fractions to express the power of 
■ lens, espedally disadvaulageous in the weak glasses most in use. More- 
over, the inch was diifcrent in every country. In thus numbering lenses it 
was lakeu for granted (hal Ihe refractive index of Ihe glass used was 1 ,5, 
but it is found that Ihe index is always greater and were more properly 
estimated al 1.53. To avoid all these difficullies the Dioptric system 
has been adopted. A weak glass with an actual focus of one metre is 
taken as the standard, and called one Ilioptry, Two lenses of this power, 
or one lens with twice ihe refractive power of the standard, has a focal 
length of half a metre. The focal length 13 always easily found by dividing 
100 cm. (about 40 inches) by the dioptric number of ihe glass; thus a lens 
of 5 dioptrics would have a focal length of eight inches, etc. The table 
on opposite page, by I^ndolt, sets forth perspicuously the differences 
between the systems. 

The Enpresaion oF the Degree of Ametropia may thus be given in 
terms of the dioptric system of measurement. We may entirely leave out 
of view Ihe cause of the defect, giving only its kind in units of quantitative 
dioptrics. If rays of light are not accurately focaliied upon the retina 
when coming from Cc,* the amount of that defect may be eiprcssed in 
dioptrics, estimateil by the siie of the lens required before the eye in order 
to bring such parallel rays to the desired focus. Thus we call an eye 
hjperopic to the extent of x D.f when a + Sph. lens of that power is 
required to bring the /. r, from its false position, beyond infinity, to the 
normal, as in E. Conversely, an eye with Z D. of M. requires a — Sph. 
lens to carry the/, r, from its abnormal position, twenty inches away.lo CO. 

RefiBction of Ihe Bye. — The term, consequently, means the statement 
in D. of the location of its p. r. The Errors of Reflaction of an eye are 
the amounts of its Am. deviations from the normal ptosition of the p, r. at 
CO. The refraction of an E. eye shows, therefore, no errors ot refraction. 
The problem of refracting an eye is thus simply and solely that of locating 
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' accurately itsfi. f., and is called Optometry. Inslnimenls for aiding in fl 


1 Ihis endeavor are called opioinetets. H 


^^^ TABLE I. 1 


^^^^t OLD SYSTEM. 


NEW SYSTEM. H 


^T 


11. 


III. 


IV. 


V. 


VI. 


VII, 


vin. 




F. 


F, 


D. 
DiopSti«- 


No. 


F. 


F- 


No. 


oTlhe 
Syium. 


ti Eng'^h 
lnch» far 


Iti'I^" 


sE. 


Focal 
inMrtu" 




•ii? 

SysLemfor 


1 ^ 


S:l 


JJM 




-.s 


^ 


11' 


■"3 








0.B7 




■333 




5S.63 




m'i 




0.99 






39-37 








Fl 


i.iG 




too 






^^^^K 


h 


;;» 


MS 




«H 


:^;s? 








•'=9 






:!l 


:i1l 


^^^^Kfi 


IS 


5^; 


:j: 


l^B^ 


4^ 


.eifii, 


^^R 


s 


3sa 


'E 


= 5 


5 


5.84 


"-94 

'o.*3 






V%^ 


jija 






i.« 


,,=6 






Mil 


3.ii 






7.87 


k 


^^^v 


n 


\% 


4-63 


!■' 


.66 


7-.fi 


^Bs 


n 


iS 


1:3 


I 


"5 


J." 


S-9J 


6.,j 




6.j; 








4^3 


S.6 














^^^Bj» 


S-J 


"9 


I" 


\\ 


Ij 


3,58 


3.9 


^^B'k 




io6 












^■'iii 


>.s 


1 


;!;? 


ii 


67 


°:64 


::3 


^^^B<K 


..« 


« 




IS 






alg 


^T:^ 


■-36 




:6'7 




50 


'97 


H.Q) 


i!m 


% 


«;?4 










Of ihe many ingenious Methods of AEcertainins the Errors of ■ 


Refraction of an eye many are olijectiunalile, either because of iheir 1 


complicated niture, their requirement of too high a grade of intellieence H 


oi of visual acuity in the patient, the expensivencss of the instruments, etc., ■ 


or for other equally valid teasons. We shall, Ihetefore, linait ourselves to ■ 


1 the few methods which in practice are found most easily and reliably H 


^^nuuned ouL Specialists may have their preferences, some preferring the H 



oim Tisnal defects or peculiurilies, and lo gain Ihat eiperience and knowl- 
edge, bolh of tbe normal and the pathological fundus, requisite to accurate 
diagnosis, either of refractive errors or indications of general disease. Con- 
^dering these facts, as well as this of its possible value in the hands of the 
genetal practitioner as an aid in the diagnosis of general pathological con- 
ditions, it seems strange that its use is so limited, or only entered upon at 
a lite period of study or practice. 

The simplest form and the essential principle of the ophthalmoscope is 
shown in a bit of mirror or silvered glass with a hate in it. If the observer's 
eye and that of his patient are nearly E,, this instrument is quite capable of 
giving one a good view of the fundus. But as most eyes are not normal, 
alKolulely speaking, in their refractive power, -\- Sph., or — Sph., lenses 
are required to be interposed Co neutraliie the errors of refraction. The 
numberless farms of ingenious, simple or complicated, cheap or expensive, 
opbthalmoscopes are only devices for throwing these neutralizing lenses 
between the observer's eye anil the reflecting mirror, or for hinging the 
mimii at the angle desired, so as to throw the light most advantageously 
through the pupil of the observed eye. An instrument invented by one nf 
the authors combines, as we think, the best features of other instruments, 
with the demand for ease of Use, accuracy and reasonable ineipensive- 
aesi, in a happy way. Especially commendable are the novel features of 
throwing the lenses by means of the toothed wheel near tlie handle, the 
rotation of the mirror at any angle, the number and arrangement of the 
Unses, etc. It is shown in the annexed cut (Fig. ii). 

The Principles and Conditions of Ophthalmoscopic Refraction. 
—The chief law made use of in ophthalmoscopic examination is the self- 
evident one that rayi reflected fron:i the fundus emerge from the eye in the 
same direction as the entering rays ; the refractive media of the eye exer- 
cise the same action upon the light, whether passing in or out of the eye. 
As ordinarily seen the pupil is black because there is no light reflected 
into the observed eye from our own ; but, making our eye an artificial 
source of light by the ophthalmoscopic mirror, the returning rays from the 
observed eye enter our own eye through the hole in the mirror. Now if 
our own eye be emmetropic, ij. , if it focalize accurately parallel rays, it is 
evident that we shall see the observed iiindus clearly if rays reflected by it 
emerge from the observed eye in parallel lines,— i.ic, if it also be an emme- 
tropic eye. This method of estimating the patient's refraction starts out 
with the prerequisite that the physician know his own, and he may be 
ametropic either permanently or temporarily ; if organically ametropic an 
estimation of the kind and amount must be made for him by a competent 
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penon. and thii becomes hit "personal equation," to be alloirci] for ii 
ever/ case of refraclion he will have to estimate. For it is apparent that 
if he have, say, 2 D. of M. himself it must be added la the patient's Am. 

Not only may the physician thus have a permaoeal error !□ allow foiv 
but there may be another, though temporary, sonree of fah 

which is not required or dcMredi 
ike, knowing the oliject or fundi 
their own eye, of exercising a powerful Coi 
n, in order to see such a close object. 
I one thus becomes the familiar, " Relax yim. 
i and complicated instructions are ^Tcn hil 
iimplesi way is for him to pcrastently imaginl 
bject at least twenty feet off. The reader noi 
object thus removed are, practically speaWi 
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trergence and accomraodali 
constant exhortation toauch 
aeeomiHodaliiiH," and varioi 
how this may be done. The 
himself to be looking at an 
Itnows that rays fr 



parallel, and that an emmetropic eye accurately focalizes such rays when I 
rest. Nearer objects send divergent rays into the eye and so accommodt 
tion is Tci]uired to still focalize them correctly. But in examination InX 
the ophthalmoscope, we want an objective and exact measurement (by th 
lenses) and not a subjective and indeterminate one. Hence the necessit 
for a trained passivity on the part of the physician : his eye must nota 1 
accommodatively on the received rays. If it do not, (hen it is perfect! 
clear thai the lens reijuired between the two eyes, for tiie clearest visio 
of the oliserved fundus, becomes the exact measure of the patient's kM, 
— provided ahvays that the patient's accommodation is relaxed. This' 
quite completely effected by his litalion of the gaze upon the black wall 1 
the dark room, but far more certainly by the use of a mydriatic. 

PraclicBl Procedure.— The patient sits or stands in a room with MacI 
ened walls and excluded daylight, in such a position that the light of a 
Argand burner shall strike the temple from behind and to the side of dl 
eye to be examined, while the eye itself is in shadow. The physicil 
stands on the side and a little in front of the eye to be examined, and nil 
the mirror properly adjusted lo rellect the light fi^m the burner into til 
pupil \ he then directs the patient's gaze to the wall, and, with his rigl 
eye to the patient's right, or left to left, he looks into the pupil at about a 
angle of 15° with the patient's visual axis. Obtaining a luminous rellei 
tion through the observed pupil, he advances the instrument held close I 
his own eye. to within half an inch of the patient's eye, endeavoring to ke« 
the fundus reflex alwap in view. With a little patience and manlpulatio 
the Image of the fundus will swim into view. It is best 10 estimate il 
refraction by fulng the choroidal epithelium, or the smallest capillaries. 



' or nearthe lemporal edge of the papilla. The lensesof the inslrument ar 
now thrown into place one afleranother, until one is found which gives th 

mentioned conditions have been observed, indicates the kind and amoun 
of thepatienfs Am., because it will give ihe location of his/, r. in diop 
trie units. If a — sph, lens of 2.5 D. be required to dislineuisli Ihe fine 
details of the fundus, it follows (if the accommodative powers of both th 

Fir.. 12. 

observed and observing eyes have been wholly suspended), that the ob 
served eye has Its /. r. at a point 1.5 D. nearer than Co, that is, at 1 
in. instead of 20 feet away. In case a -|- sph. glass is required it show 
thai the patient's/, r. lies at a poiat so far beyond CO that this additiona 
refractive power Is retiuired by his eye to give ihe mys their proper focal 
ization upoa the too-closely placed retina. Figs. 12 and 13 illustrate these 

F.c-.. ,3. 

conditions; in the first, the 4- sph. is renuired to give the divergent ray 
emerging as if from a point beyond the retina, the poralleliam of E., am 
in Fig. 12 the convergent rays coming from the myopic eye and proceeding 
to ■ not dblani focus, require a — sph. lens lo render them parallel. Ai 
amelropic eye cannot focalize parallel rays properly, and so such an ey 
never can render its emergent rays parallel. Parallelism of the emergen 
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raya, therefore, indicates E., ot the p. r. properly placed at 00, 
lens re(|ni«d to render such emei^enl rays parallel is the ewrcl m 

The Eatimation of Am. by the Teat-letters and Test-lensea. — 

This, resting on the patienl's acuteness of vision, is by far the most reliable 
and mast used method of estimating refractive errors. It requires a well- 
lighted room 20 feet long, a card of distance test-letters, and d 
lenses. Let us briclly describe these requirements and the reasons (hejr 
are needed : — 

Twenty feet of space is required, because rays from an object 
distance are found lo be nearly enough parallel Id require little cr act 
exercise of the accomoiDdalion on ihe part of an E. lo Ibcaliie them' 
correctly. Light from nearer objects calls tlie accom modal ion into adioo, 
and, whether a mydrintic be used or not, this is not. of course, admiinbl^ 
when our object is to localize Ihe patient's/, r. 

Test letlErs for distance are constructed on the foUowins priociplt 
II is found that the average of normal visual acuity is such that a distanS 
object subtending a visual angle of live minutes is accurately discernible; 
Snellen's letters are most used, and those subtending this angle at a dislani 
of TO feet are, therefore, the ones most serviceable, while still larger one 
filling the same angle at 30-40-50-70-100-200 feet away, are also printed 
upon the same card, in order to lest the subnormal acuily of amblyopic 
Am. eyes. Thus, if a patienl al 10 feet Can only read the lellers whidt 
sliould be read al 100 feel, we say he hns only one-fiflh Ihe normal vixud 
acuily. expressing the fact thus: V. ^ ^^"g. If a patient read jj, It 
certain he is not M., but it by no means implies normal visual acuity, \ 
he may be II. or As, and may be overcoming the defect by hii aecomm 
dation; hence the necessity of using a mydriatic under the 
and conditions to be enumerated later. 
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caiieaK mirnv, ^ atiout 3-Ench dlvnclcr (lb< 
alUlleinfruDliDd to one lidc of the lighi, ret) 
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The Case of Test Lenses should conlain full sets, in pairs, of -f Sph. 
and — Sph. lenses, from 0.25 D. to 20 D.i of -(- Cyl. and — Cyl., from 
0.25 to 6 D. ; a set of prisms, colored and ground-glass disks, etc., etc., 
with a trial frame. 

When should a Mydtiatic be used f — This is 3 momentous question, 
ophthalmic surgeons, in their opinions and practice, differing widely. For 
ourselves we answer: Never after forty years of age, generally before. To 
be more specijic, two reasons unite in limiting its use to this period of life: 
in Ihe first place, it is found that if used in eyes above the age given, it lias 
a tendency to develop, in a certain proportion of cases, tlie terrible disease, 
Glaucoma. The general practitioner has been known to err in this respect, 
and by the use of atropia has developed a thousand limes worse disease 
than he sought to cure by il. Moreover, the annoyance to the patient may 
be obviated by the fact that flfter this age the decrease in the range of 
accommodation has become so great [see p. 51) Ihat it vitiates but little 
the general correctness of the estimation of errors. 

That the mydriatic should generally be used in younger eyes arises from 
■be uncertainty of all results obtained without its use. However trouble- 
some and vexatious its use both lo surgeon and patient, we do not hesitate 
to say we should generally consider we had not done our duty to the patient 
if we liad not used it. Fine degrees of astigmatism cannot certainly be 
diagnosed by the ophthalmoscope, and both these and exact or low quan- 
tities of other Am. errors are fruitful sources of asthenopia and imperfect 
vision in our nervous and sensitive people. We can, of course, arrive at 
approximately accurate results otherwise, but approximations are not cer- 
taintiesi guesses may not, cannot, be exact. The lillle uncorrected As. 
may be the greater cause of the patient's complaint. 

Il is obvious thai its use is less necessary in high degrees of Am. than in 
low ones, less necessary in M. than II, ; so that, while the rule holds good, 
as 1 rule, sound judgment must here, as everywhere, be master of the rule 
and may set it aside in many cases. 

Mydriatics and their Use. — The most used, and the one, as a rule, 
lo l>e recommended, is the Sulphate of Alropia, to be used /. 1/. for one or 
two days prior lo the examination. We find that gr. j lo aqilte, ^ iij gives 
aliout the strength reiguired. The objection lo atropia is Ihe lime required 
for its eflect lo wear off, the full Ace. not returning for about a week or ten 
days afier stopping its use. For tliis reason the Ilydrobronjale of Homa- 
Iroptneis used, its action being more prompt, and the effect passing ofT within 
iwenly-four hours. t( is, however, a much more expensive drug than the 
sulphate. The besi strength is tliat of gr. iij to Jvj, and its frequent 
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instillatioii is required to produce certain suspennon of Ace. Dropped 
inio the eye every ten minutes for the hour preceding the ciamiDBdon 
produces the desired effect generally. 

Far the sake of comparison and precision it is found advisable to repeat 
the eiamination at different limea, best of all upoo successive days; in 
which case, unless the loss of lime and annoyance of the patient forbid it, 
the Atropinre Sulph., a& first advised, becomes the preferable drug. 

Practical Procedure with the Test Lenses. ^We postpone, as 
before, the cotisideralion of Astigmatism, and suppose the patient's error 
to be one of uticompuunded H, or M. His ■\cc. is neutralised and we 
adjust the lens frame, commencing llie examination with the left eye 
covered by the ground glass or opaque lens. Beginning with the largest 
Snellen letters (twenty feet away), we ask him to read down the card. 
The last line he reads correctly is the measure of his Am. ; let us suppose 
it lo be the one which should be read at fifty feel ; we note on the record, 
R. V. ^ jj. and proceed lo apply lenses just as we did with the ophthal- 
moscope. We hrst use a -\- Sph. (so that any remnant of, Ace. may not 
be called up) of low power, say 0,50 D., and if the acuity of vision is 
improved by it (if the patient see more clearly, or further down the card), 
we know he is H, and that we are on the right track. We conlinue with 
higher number of-f Sph. lenses till that ooe is found giving him V. |)f 
with clearness and ease. We then proceed with the left eye in the same 
way. But if -|- Sph. renders vision worse, we change lo — Sph. and find 
the glass with which Jg is distinct and clear. If in the first case a -i- Sph. 
1.50 D. lens was required to give him normal acuity, we add to our 
record already made the additional item, so that for the day his record 
for this one eye would read, R. V. = ^f Sph. + 1.50 = jj. If, in- 
stead of this, — Sph. 1,75 D. was the lens giving normal acuity, we 
note the fad in the same way. The strongest + Sph. which gives fj 
clearly is considered the measure of the H., while the weakest — Sph. 
is the measure of the M. 

We may, at the second examination, prescribe the spectacles to be worn, 
if the results are the same as in the first 1 but if they are dilTerent, it shows 
that the patient had erred in his answers, or that his Ace. yields only stub- 
bornly to the mydriatic, and yet other examinations are requisite for pre- 
cision. Rules for prescribing will be considered under the 
each form of Am. 

Other Methods of Optometry, having a supplementary, exceptional, 
or theoretic value and interest, may be briefly described. They 
by Retinoscopy, by Tweedy's Optometer, Thomson's Ametroi 






Thomson's Modificalion of Scheiner's Experiment, tic. Of these Ihe most 
" popular " is probably ihal first named. 

RetinoBCopy is a lately -arrived child of Ophthalmology which the not 
over.fond parent finds a difficulty in naming. " The Shadow Test," 
" Keratoscopy," " Pupilloacopy," '• Skiascopy," " Phantoscopy," " Koro. 
scopy," — these and others find only exceptionil acceptance with its spon- 
sors. Let us close with the one chosen above ! Another peculiarity that 
may be menliooed is that the method is universally described as " popu. 
lar," yet each surgeon so describing it does not use it much himself. The 
reasons for this appear best upon trj-ing to practice it. It is not easy to 
learn, nor easy to execute when patience and skill have Conquered the 
difGculties; its indications are indefinite unless the lest-case of lenses be 
carried into Ihe dark room, which is vexatious, and yet more so to work 
with the lenses in Ihe obscurity. 

The method, however, may be of undoubted advantage and use in cases 
of illiteracy, stupidity in young children, in high amblyopia, and sometimes 
in Ihe hospital army of the " great unwashed " where Ibc propinquity 
demanded by the ophthalmoscope is not Inviting, 

Practical Retinoscopy.^ThE light should be a little above and be- 
hind the patient's head ; the pupils should be dilated. The phy^cian sits 
about four feel in froDl of the patient and, with a 9-iiich concave mirror, 
about two inches in diameter, he throws Ihe renected light into the observed 
eyes. If a plain mirror be preferred the indications or movements of the 
fundus retleiea are the reverse of those lo be given. Through an ophthal- 
; perforation in Ihe centre of his mirror the examiner observes 
ts of Ihe luminous rellex sent back from the fundus through 
the pupil, as he turns Ihe mirror slightly about its vertical or its horizontal 
diameter. These movemenU are different in character for each kind and 
for every degree of Am. 
The general but indelinite and immeasurable indications are these : — 
The more blurred the reHex \ 

The less sharply defined its edges, I 

Tht duller iht iUumnUion *' C"«" "'*"■ 

Th. .lo«m Ik. mo.tme,,! "'""'" " "" "■ 

The more curved the bounding shadow line J 
The definite and measureable indiealions are these : — If the luminous re- 
flex* move TiiUh the revolved mirror (i.e., if by turning the vertical axis so 
•CoBiniontycallfd-sJudow,"— whjioive cadd never nndenlanil, li»v 
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Ihat the ri(;ht-hanH nde n( the mirror adviincu. and this is followed bj' m 
novemenl of the refiei from our right to left), the patient is cetlainly M. 
by as much as i ot more D. We can measure ihe amount of ihe M. 
■pproxiraately by placing in front of Ihe patient's eye — Sph. lenses till 
one is found with which the rcllei ceases to move ■milh.* The palieiU's 
M. is then still greater than this lens because we, or rather the focus of our 
mirror, is >,bout a metre from the patient's eye. We, therefore, add lo the 
lens — 0.50 or — 075 D„— not a full D. for (ear we should o' 
and this is not far from the measure of his M. 

But if the fundus reilei, instead of moving wilb, be found I 
against, either one of three different results may be found true; the palient ' 
may be H., M, in alow degree, — less than i D., — or, he may be E. To 
ascertain if it be certainly H. with wliich we have lo do, we put up a -|^ 
Sph. I D. lens ; if with this the movement be still against we have H. aud 
we proceed lo add -|- Sph. lenses until, as before, we Rnd one with which ^ 
no movement ii detectable ; then the H. may be esliuiated as about I 
weaker than this lens. 

But, suppose, after pulling in the Sph. -f- I D. lens, the n 
comes one wilh the mirror, then our possibilities have been reduced lo n 
lav M., or E. By displacing the + Sph. 1 D. by a -|- Sph. 0.75 I] 
lens we settle which it is; if the movement then become with, lie have ^ 

A test of the supposed proper leus consists in moving the mirror fu 
from the patient, when, if the movement tdUA appear, it shows the e 
gent rays are not rendered parallel by the lens, and a weaker one will 
to he put in its place. 

The rationale of these movements is easily discerned by the sludenl wlliJ 
remembers that Ihe rays emerging from an E. eye are parallel, those fraittS 
an H.cye are divergent, and those from a M. eye ci 
ment of the rellex with or against depends on whether the emergent rays 
cross before meeting the observer's eye ; if they do, they form, of course, 
an aerial image (inverted) of the retina, which must, of course, moT« 
wilA the mirror. — Sph. lenses finally trauspose this image behind the 
observer's head and the movement becomes againi 
E., H,, or those low d(^rees of M. in which the aerial image Is behioi 
Ihe physician. 

The movements indicslive of As. will be mentioned under that head. 1 

•Or.vecanconllnuc pulling up higber niimlKn iinlil nn.it found with which J 



Professor Thomson's Modification of Scheiner's Gxperirnent is 

than il seems to have. The famous ■' Experiment " of Scheiner consisted 
to observing an object through two pin holes (in a visiting card, for exam- 
ple), which were a little nearer each other than the diameter of the pupil. 
Id an E. eye the two rays of light which pass through the pin holes will 
be nniled on the retina and so produce a single image, as is shown at B 
(Fig. 14). If the eye be II., the rays reach the retina before crossing and 
produce two images, as is shown in the figure when the retina is supposed 
at A. If the eye be M., the rays will have crossed and again produce two 
(reversed) images, as a.t C. Professor Thomson Hnds the iiad of Am. by 
slipping a colored glass over one of the [un holes, and the patient's location 
of tbe colored and white images shows at once whether it be H. or M., as 
may be seen by reference to the figure above. If the " E." ray be colored 
and Ihe patient say the upper image is colored, we know we have H,; but 
if it ia the lower im^e that is colored, we have M. 

Fir.. 14. 
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duced, one above the other. Then the second flame is raised tilt it 
pottds with one of the images of the first fiame. The distance which tbe 
second flame has to be raised is the measure of the Am., a scale or a table 
of which can be constructed from experience or mathematical calculation. 
Instead of bringing a second flame in to measure the distance of the images, 
teU lenses coald be placed before the eye till the two points flowed together. 
For the U/ilera/i " and the rest " this method is decidedly commendable. 
Another method of Professor Thomson, by which Am, may be estimated, 
Jl^own on p. 44, Fig. 19, We have now cleared our ground sufficiently 
i to examine more in detail the principal clinical forms of Am, 
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HYPEROPIA. 

Synonymous with HypcrmetropU, 

DeHnition. — That condition of the eye in which parallel rays of light 

:, with suspended accommodalion, brought to a focus beyond, ihe retios, 
~ by the dioptric system. 

Varieties Manifest, whose measure is the strongest ■{- Sph. tens, 

giving, without Atropia, the greatest acuity of vision. The Latent \ 
only revealed by the use of the mydriatic. Both logetlicr constitute 
ihe total H. 

Etiology. — The globe may be shorter in its antero- posterior diameter 
than the normal average, while ihe refractive power of (he media are nor- 
mally strong. Thi^: is by far ihc commonest cause; it a called Axial H. 
On the other hand, the length of eye may be normal while the refractive 
power of the media may be subnormal, and this diminution of refractive 
power may be produced by several causes, among which are a lesiened 
convexity of the refracting surfaced, a change in the Index of Refraction 
of media, a loss of the lens (see Aphakia); in old age the lens becomes 

^^^^B Till ultimaU cause of H. is con^dered to be an arrested development. 

^^^^H Animals are generally highly H., while savages are, as a rule, more or less 

^^^^1 so. Children are H., and become E., or even M., while growing to ma- 

^^^^K turity. It might, therefore, be looked upon as a reversion to the nntural 

^^^^^ type oF eye, or, more coireclly, as a failure to take on the increased Ace. 

^^^1^ of civilizalioD, the excess of whose influence is painfully apparent il 

I increase of M., almost exactly proportional to the number of school years 

I of the chilli. It is lai^ely hereditary. The excessive use of the ciliary 

L muscle in H. produces an abnormal development of that muscle, especially 

^^^^ of that division known as Mliller's annular muscle. 

^^^H Correspondence between Axial Shortening and H,— 

L 
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signs by which Ihe expierienced 
s of H. The globe is generally 
ellipsoidal flatlening may be seen, if EulHciently 
in exireme convergence. H. not seldom coejiisls 



Symptom 

observer may some 
undersized and mot 
gien!, by exposing It 
wilh a shorl head and Hat face. 

Subjeclive symptoms are still more reliable; the leading complaint will, 
or course, be of the inability to keep up continuoas close work. The letters 
and words of the reading ran together, or the sewing blutred ; asthenopia 
ensues; lacbrymation and pain in and about the eyes; headache; dullness 
and heaviness or the eyes and of the lids, will all be spoken of. The 
palpebral conjunctiva may be found injected, the edges of the lids hyper- 
^mic. and even granular lids may be superinduced. Vision for distance 
will be good, l>ecause the ciliary muscle is still able to produce sufficient 
Ace. to focalize parallel rays upon the retina. But as a large part of Its 
power is spent in this labor, it has so much the less remaining to apply to 
the work of focalizing rays of greater and greater divergence. Hence, 
after exercisii^ the extreme of its power on near objects, the ciliary muscle 
becomes exhausted and strikes work. If still forced to its unequal task, 
the strain put upon il spreads to surrounding tissues, whose alTectioas are 
thus alien due to simple uncorrected errors of refraction. 

Connection Between H. and Convergent Strabisrnus, — There is a 
general law, subject to quite a range of deviating exceptions, that accom- 
modation increases wilh convergence. The nearer the object, of course, 
the greater the converging force exercised by the two internal recti mus- 
cles, and the greater the action of the ciliary muscle. Now the great ac- 
commodation required in H. of a medium high degree tends to produce a 
greater convergence than is reijuired for the jnst fixation of the object by Ihe 
visual axes. If, now, there exist any inferiority of one eye, either of visual 
acuity, or of muscularstrength of the counteracting external rectus, the force 
of the innervBlton (otherwise equal in both eyes} expends itself in proper lixa- 
lioQ of the superior eye and in excessive convergence of the less valuable 
eye. The eye having the greater degree of Am. is also the one thus 
thrown out by this struggle for the field. If both eyes are equally valuable 
and strong a leugthened period of alternating strabismus may follow, 
neither eye gaining the mulery. Both phenomena occur in childhood, and 
require scientific attention early, so that the converged eye may not become 
highly amblyopic, or even blind, from lack of exercise. It has been esti. 
mated that over three-fourths of all convergent strabismus is caused by H. 
(The ttudcnt is further referred to the trcatmenl of convei^nt slrabisir 
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Myopic Simulation of Hyperopia.— In high degrees of H. 
happen that M. symploms superrene. The patient in these cases has I 
choose between a small retinal im^e with distinctness, and a Isagc ii 
blurred by circles of dlflusion. In choaaing the latter, to him the lesser q 
the two evils, he will, e^., hold the book or paper as near his eyes as if fa^ 
had an extreme M. Ciliary spasm may also complicate the diagnoiii;: 
when this abnormal condition exists the focus of parallel rays may b« 
brought in front of the retina and thus a weak — Sph. lens seem t 
patient lo give relief. In misreading these symptoms soi^eons s 
make erievous errors, and the mistake is the more likely lo happen » 
those nol using a mydriatic in refmclion. When this trouble is possible^ 
suspected thorough subjeclion of the muscle by alropia uncoversaworld) 
diflicully. 

Increase of H. in Old Age.— By reference to Fig. m, p. $\, it wUI % 
seen that the E, begins at about 55 years of age to become II. Tbii cl 
is distinct in kind and character from Presbyopia, and is occasioned by tl 
increased refractive power in the cortical lamina: of the tens, rendc 
the lens more homogeneous, and so. as a whole, less refractive than iqt 
yontb. At the age of So this lessened refractive powt 
If H. existed previous lo this change, it makes the total H. that much morCi' 
If M. preSxisted, it ncntraliies the H. change. The presbyopic change, 
will be seen, begins earlier, and to this ihe H. of old age is superadded. 

Dia{[nosi8. — An infallible qnantitative diagnosis is, as we have wid,' 
impossible without the Ace. have been ncutraliied by a mydriatic. A &■[•' 
ure in the normal acuity, as evidenced by testing with the distant letter^ 
may be due to inherent amblyopia, to spasm of the ciliary muscle, 01 
complicating A§. If famous sui^eons say ibey can detect these caoiet utJI 
accurately estimate their quantities by the ophthalmoscope, ' 
assuredly fxprea our disbelief; we simply continue lo advise the youngeC 
master to make assurance doubly sure by the instillation of a mydriatic fer 
two days prior to the examination. This having been done, ibe acni^ ofi 
vision Is tested by the distance letters of Snellen, and a careful ophthalmi 
scopic examination then supplemented by the more rigid and exact melM 
with the test-lenses, as heretofore described. Confirmations of the n 
worked out tnay, if desired, be sought by Prof. Thomson's method ort 
retiuoBcopy. The mydriatic should he continued, and the examinatioii'ii 
pelted a second, or (if the results are then contradictory) a third time, d 
socceeding days. 

Treatment. — Prescribe the proptr spectacles ; see p, 46. 
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Aphakia. — -This condition is caused t>y the absorption, luxation or le- 
moval or the Cr^talline Lens. There fraclive action of the lens is cqnsl 
to Ihat of iboul lo OT II D., so that after its extraction tlie eye requires 
before it a spectacle -lens of this power lo compensate for its absence. If 
there were, previous lo the absence of the lens an Am., its amount must 
be added to that of the correcting glass. If there had been three D. of 
H. the total correction would, therefore, lie a 13 or 14 D. -|- Sph. glass ; 
if 3 D. of M., so much less. In one remarkable instance one of the 
authors removed the cataractous lenses from both eyes of a patient, 
giving her at once perfect vision without any spectacles, showing that 
the eyes were previously M. by about 10 D. The refraction of the 
aphakia! eye is estimated by the lest-lenscs and distance letters. A; 
there is to such an eye no Ace, it follows that for near work, or 
reading, still stronger -f Sph. glasses are required. These may he esti- 
mated by the Jaeger lest cards, and will generally be found lo be about 
3 D. stronger than the distance rci]uirement ; these should be pre- 
scribed as a separate pair of spectacles. 



MYOPIA, 
lonymous with near sight, short sight, Brachymelropia (Donders). 
■That condition of the eye in which parallel rays of lighl 

', with 5aG[iended Ace, brought lo a focus in front of the retina. The 
p. r. is between the patient and Co, 

VarielieB. — I. TXei'j'/fVfl/, which includes the lower degrees, is generally 
slowly progressive in childhood and youth, becoming stationary in eaily 
adult years, and is unacconipanied by marked changes and lesions of the 
fundus; II. 7'<4ir jl/ii/i^Hun/, including the high degrees, usually progres- 
sive and which is commonly accompanied by extensive lesions of all the 
posterior portions of the globe. 

Bliology.^lii the lower forms of the aflection the length of the ball 
may be normal and the M., therefore, due to abnormal curvature of the 
cornea, excessive refractive power of the media, ile., but the vast majority 
of M. is undoabCediy due to an increased length of the globe, called axial 
M. 

.So long as the M. is typical, or what might with permission be called 
normal, the determining cause may be set down as Nature's adaptation of 
means lo ends. The phenomenon becomes a remarkable corollary of Ihe 
survival of the fittest. Animals are decidedly H., savages less so or with 
the precision of E., possible, while the highly civilised man is rapidly 



becoming M. The greater the civiliiation, llie greater and r 
the Ace. and convei^cnce of the visual aies upon near ohjecls, and the eje, 
like any other oigan. is adapting itself lo the work required oflt. Tscher- 
□iog found the percentage of M. In males of one age to be as faUows : 
For day Ia.borers, etc., 2,45 ; mechanics, 5,24 ; mechanics engaged on near 
work, 11.66; artists, engineers, etc., 13,33; merchants, 15.76; professional 
men, 32.38. 

But this relatively speaking normal M., is not uncommonly followed by 
the progressive or malignant type, invading ihe ocular membranes and 
resulting in dangerous morbid phenomena and extreme degrees of M. 
Elongation of the ocular axis is the direct cause of the M. As to what 
causes this axial increase, it is of course directly due to the constant or 
abnormally- increased intraocular pressure. The giving way of the poste- 
rior membranes, notably the sclerotic, constitutes the posterior staphyloma 
which is the immediate canse of the high M. WTietber the posterior 
Baphyloma be the result of normal or of excessive intraocular pressure, it 
is because this portion of the sclerotic must be weaker than the other parts. 
That in the normal E. eye it is weaker, there can be no doubt. Tenon's 
capsule and the staying functions of the muscle and their insertions give 
greater sappoit to the middle and anterior portions of the globe. It is 
alniost universally found that choroiditis accompanies the staphylomalous 
fonnation, as would be natural from mere mechanical reasons. The qnea. 
lion arises ; Does the choroiditis precede the staphyloma or follow it ? If 
the first, then the choroidal inflammation, both by weakening the sclerotic, 
with which it is in contact, and by increasing the intraocular tension through 
the resultant exudations and oedema of the tissues, is the ultimate cause of 
the staphyloma and its attendant M. If the choroidal inflammation follows 
the giving way of the posterior membranes, then the cause must be sought 
in the reason for the increase of tension, or for that weakness of the icle. 
rotic which makes it incapable of withstanding Ihe normal intraocular 
pressure. Investigation has not yet settled this im[K>rtant question. Prob- 
ably both causes are operative either singly or in conjunction. It is not 
improbable many cases of glaucoma arise from rigidity of the sclerotic ; in 
etttier years, when the sclerotic is more yielding, it gives way lo the lesser 
cittemes ofprcEsure, and Ihe result is posterior staph ylomalous rormalioni, 
which might have developed into glaucoma instead. Compression of the 
eyeball by Ihe extrinsic muscles is also adduced as a not improbable caaie 
of the posterior ectasis. 

M, is hereditary as well as acquired, and if the children of M. parents 
>t always M., the predisposition is more certain in such. 
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Ophthalmoscopic ReveUlions and Pathological Anatomy. — The 
"myopic crescent" is always founrl in the higher degrees of M. This 
is accompanied by a drawing over of Ihe retina on the nasal side, which is 
the side opposite the staphylomn. The sclerotic bulging causes the crescent 
by Ihe pigment layer being drawn away from Ihe papilla, and the white 
sclerotic being thus uncovered. White Epols may appear in other parts of 
the fundus, hemarrhagea may occur, the papilla will show partial atrophy, 
and exudation malerial from the choroidal inflammatory process be thrown 
out, to be finally followed by possible retinal detachment or contlnuoua 
atrophy of the chorio-capilkris. The tissue chmiges may finally extend lo 
the ciliary body and anterior slrvictores. The general facts of the tissue 
changes in and about the papilla nil show Ihcrn to be consequent upon a 
pressure upon these posterior merabrsnes, which become distended, the 
bulging including the optic nerve, which becomes kinked or obliquely 
placed, whence follows the separation from its sbcalhs, hemorrhages, and 
alroph)'. 

Symptama. — What we have called the normal development of M. 
takes place in youth, the eye obtaining its permanent form in early adult 
life. The malignant type, during this process, may supervene at any lime, 
accor<Iing to the determining causes or the strength of the predisposition. 
The patient complains of inability lo see distant objects plainly. In the 
more extreme degrees all the symptoms follow which would be enpecteil 
from the tissue changes of the fundus oculi : scotoma, photophobia, pho. 
lopsia, muscx volitantes, hypern^mia of the lids and conjunctivae, pains in 
and about the eyes. The M. eye is generally prominent, not seldom ovoid, 
the pupils large and inactive. 

Connection of M. and Divergent StiabismuB. — In the someway 
as II. is often followed by convergent strabismus, so M. tends lo produce 
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divet^ent variety, because of Ihe inability of the internal recti to 
up the persistent convergence consequent upon the /. r. being so 

Diagnosis, — ^Tlie — Sph, lens required to read Jg is the measure of 
the M., with suspended nceommodation. There is here less need of ■ 
mydriatic than in H. and yet we can never be sure that uncorrected As. 
■does not remain to become a fruitful source of trouble in the future. The 
Qp]ithalmo5Cope may be called in to aid or confirm the diagnosis, as also 
the other methods of optometry mentioned before. 

Treatment consists: T, in prescribing proper spectacles (see p. 49). 
In the malignan 
side red under 
to relieve tht 
hopeless. I 
isted on. 
possible, 
'ping; to 

eyes— la to 15 inches, and to give Ihe eyes frequent i 

; general health and hygiene are, of course, to be considered. All 

i^siciAns, school visitors, and parents should demand proi>er deslii, ligfal 

■Dd ventilation in schools. For it is during the period of school-life that 

the youth develops this malady which even in its slightest forms maken 

perpetual slave to spectacles, and which may easily pass into more 

dangerous phases. It Is a popular fallacy that the M, eye is stronger and 

E. one. Its only possible advantage is in postponing a 

ise of presbyopic glasses by wearing — Sph, for 20 or 30 

previously — a sorry compensation ! 



I Choroiditis. Paracentesis of the anteri 


tuted as will be con- 
r chamber is advised. 


, Such prophylactic measures as the case demands must be 
These are to read, write or study in as erect a position 

tiave good light; to keep the work at a good distance from 






ASTIGMATISM. 

Definition. — That condition of the eye in which homocentric nyt of 
light (whether convergent, parallel, or divergent) are brought to diffcical 
It has, therefore, no relation to the length of the eye, only to the 
unequal refracting power of the media. 

Varieties,— I, Rtgulnr, when the two meridians of greatest and least 
refractive power are at right angles to each other. II. /rrtj^ular, in which 
different parts of the same meridian have differing refractive powers. 
Minor divisions of these will he considered in the following pages. 

Etiology. — Irregular Asligmslism is either Corneal or Lenticular. If 
imperfection of corneal rotundity it is caused by injuries, wounds 
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sui^iCBl opecations which have matted its aymmetry, or to ulceta of ihe 
cotnca prodvicinE the same lesull ; that protrusion of the cotnea called 
cooical cotnea (7,1'.) may pnwiuce the same effect. If the lens is at fault 
il shows a differenl refractive power io different sectors of that body. 

All of these defects are with difficulty or not at all amenable to thera- 
peutic agencies, and are bat a very small proportion of all cases of As. 
They need not, therefore, be furthet considered. 

The cause of Regular As. lies for the most part in imperfect cutvalure of 
the cornea. The lens and ciliaty muscle doubtless participate in the 
asymmetry, since they endeavor to counteract the imperfect teftnction of 
the cornea by theit dissimilar contractile and reftaaive powers. But for 
all practical purposes we may treat the defect as exclusively corneal. Most 
eyes are at least slightly As., the vertical meridian being usually more con- 
vex than the horiiontal. But it is only when the amount of nsymmeli? 



becomes somewhat matked that the eye is called As. The cause nf the 
ellipsoidal curvature of the cotnea may lie due to the pressure exerted by 
Ihe eyelids, by the bending effects of the opposed recti muscles or the un- 
oi^posed obliqui. As. may be hereditary, congenital or acquired. 

Nature of Regular As. — It is plain, from the laws of refraction, that 
the more curved the boundary of the denser medium, the shorter becomes 
the focus of the transversing ray. It therefore follows that if this bound- 
ing surface be more curved in one meridian than it is in another, it will 
fbcaliu rays striking it in this meridian, sooner than the rays of Ihe Icss- 
curvcd meridian. It is so with the As. cornea, which has not inaptly been 
likened to the bowl of a spoon. The effect of such an uii symmetrica I 
cornea apon a cone of light rays is shown in Fig. 15, in which V V are two 
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those f^ven in the geometrical formi of Fig. i6, whence it is app&renC tlutt 
lays from a round point are at no place brought to a point. The visus 
result is ciicles of difliision and blurred outlines of objects. A glance a 
Fig. IS will serveto elucidate the various forms of regular As. If the 
retina be supposed at the second line, it is obvious that for rays through 
the vertical meridian the eye is E., while for those of the hoiiioolal meridian 
the focus is behind the retina. This variety is called, Simfii H. As. If 
the retina be supposed at the sixth line, one set of rays focus upon it, 
while the other is in front, constituting Sitaple M. As. If both sets have 
their foci behind the retina it is called Compound H. As., and if both ai 
in front of the retina, Compound M. As. In Mixid As. one set is in front 
the other behind the retina. It Is necessary to fix in the mind the fact of 
the two principal meridians being opposite each other and that the m< 
dian of largest curvature is the one of longest focus ; ao that a horizontal 
line or object is more clearly seen if the vertical meridian be the more i 
r Bietropic one of the cornea, and vice vend. 



Fig. 




Symptoms. — .\s. is a fruitful source of sslhenopia and headache, and 
luch are the usual complaints first heard. These are produced by the en- 
deavor of the accommodative apparatus to overcome the unequal refraction 
of the cornea by its opposed one-sided activity. There follows dimness of 
vision fur distant objects, whose outlines become unequally bluired accofd- 
ing to their position relatively to the more E. meridian of the eye. The 
patient may, therefore, tilt the head to see an object more clearly. In high 
degrees of As. the asymmetry of the cornea may be delected by the ob- 
server without any instnmienl. 

Diagnosis.— An ova! pupil with its long axis corresponding to the axiji 
of As. may be often observed in high degrees of As. If with + or — 
Sph. lenses wc are unable to bring a patient's vision to JJ, we at once sus- 
pect As., especially if no other causes of amblyopia are discoverable. If 
by the ophthalmoscope the outlines of some of the tine capillaries of the 
fundus are clear, while others require a ditfeienl lens 1o biing them to the 
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e degree of Histinuness, As. is certainlj' presenl. We may in this way, 
wilb 9riiiie approach lo accuracy, measure the Am. of the diHerent meri- 
dians by noting tlie lens which gives ibe clearest view of a line vessel 
ranning in the boriionlal direction ; this will give the degree of Am. of the 
vertical meridian of the cornea. The iens which renders equally clear a 
capillary of the vertical direction gives the mciBUre of the horiiontal mcri- 
diao of the corner- The papilla of an As. eye appears oval viewed through 
the ophthalmoscope, the long axis corresponding with the meridian of 
greatest refraction. 




For estimating As. with the test lenses a sp«ctacle frame is recjuired, 

with numbers from o to iSo, beginnmg with tbe lef) side of either eye and 

extending around half Ibe circle to tbe jxiinl opposite. Tbe axes of asllg- 

malic glasses are marked, and the number opposite the lens-matk indi- 

catei the meridian requiring no additiotial refraction. We need also a fan 

I of radiating lines, or, better still, a Green's Astigmatic Card, shown in Fig. 

^^^W. When we have, by a aph. lens, got tbe greatest acuity of V. possible 

^^^^^Bb way, and il is yel below the normal, we then learn, by pcnisteni 



qneMion and direction of Ihe patient's attention, if 3117 of the lines a.c 
the clock face are more distinct than others. If [hose from II! to IX 
the clearer, we put over the sph. lens already in the frame cylindrical 
lenses, either plus or minus, at right angles to these lines, until we find one 
which brings out the lines of the opposite meridian as clearly. So long u 
certain of the clock-face lines arc more distinnly seen than others, or the 
white interspaces narrowing to the centre are less sharply defined in soioe, 
so long is the As. not wholly corrected. When we have neutralized the As., 
we formulaic the result in the patient's record, thus; O. D. V. jj Spb, + 
1,50 D.OCyl. + 0.50 D. ax. 90= J|, is an example of Compound H.As. 
■ O. 13. V. -^\ Sph. — 2.00 D. O Cyl. — 1.00 D. ax, 180° = }g, is 
I example of Compound M. As, Simple As. is corrected l:^ a Cyl. Ic 
I without the need of a Sph. 

1 mixed As. the visual error is corrected by a -{- Sph. C: a — Cyl., or 
vfrsd, at by two cylinders. If, for example, the vertical meridian be 
M. by 1.50 D, and the horizontal H. by 0.50 D., there is thus a total dif- 
ference of z D. between the two meridians. We can express this result ii 
three difierent ways: — 



I. Sph,— 1.50 D. 
I. Sph. + 0,50 D. 
3. Cyl.— 1,50 D. a: 



,90" 



O Cyl. + 2.00 D. ax. 90=— 
O Cyl, — 2,00 D, ax. 180"— 
- c; Cyl. + 0.50 D, ax. 1800— 



It is nceiiless to say that the estimation of As. will test the physicii 
I patience, tact and understanding of the sulijeet ijuite Ihoronghly; experi- 
e is the only school. Rules and reading cannot leach it so well a 
persistent practice with all kinds of cases. Only by this plan can he reach 
that fineness of discrimination and certainty of result which make him 
sure that subnormal acuity is due to tbe patient's amblyopia, and not due 
to an undetected but corrigible refractive error, or to the patient's intellec- 
lual astigmatism or mnilal amblyopia — qualities which must always be 
considered in the count. We again repeat our conviction of the necessity 
of using a mydriatic, and especially in estimating As. 

Other melhodH of BBtiroaline As. — The application of Retinoscopy 
to the estimation of the As. error follows li^icaliy from the principles 
already set forth. Instead of the uniform change in all meridians of M. 
or H., we shall find in As. that a Sph. lens is at last reached that neutral- 
iies the movement of the fundus reHex in one meridian alone, leaving the 
opposite meridian uncorrected. This is the indication that As, is present, 
and that we must now proceed with caution. The direction which the 
reflex lakes shows also the axes of the As. We can now use Cyl. lenses. 



or p<rliilps ihe belter plan is lo note the Sph. lens required for neutralizing 
the movement in the more emmetropic meridian, and llien proceed with 
the Sph. glares till the opposite meridian is also neutralized. In low 




degrees of As,, and especially of mixed As., vie lind the retinoscopic esti- 
mate ouly approximately accurate, and do not counsel sole reliance upon it. 
Tweedy'B Optometer, Fig. iS, may be utilized to discover or confirm 
our estimate of As, Tl;e alropiniied eye is made anihcially myopic b 
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if Sph, leoa, say of 5 D., placed in the clip, and s dial, holding a fan of 
fine lines is slowly brought from beyond the point of distinct vision. If 
the patieni be As., of course 5ome of the lines will become distinct before 

others. Noting the dislance of Ibe dial from the eye, we place Cyl. 

lenses at right angles to the axis of the cleared lines, till those of the oppo- 

By Professor Thomson's Ametromelcr (Fig. 19) the As. difRision 
circles are measured, and so the As. itself estimated by means of two small 
flames, one of which, B, is movable and connected with the slide, C. An 
E. sees the two flames as two luminous points, the H. or M. as two homo- 
centric disks, the As. as two disks elongated in the direction of one of the 
principal meridians. The distance of the lights apart when the disks are 
in contact, as shown upon the scale, gives the Am, of that meridian. The 
scale with its flame is then swung to the other meridians and estitnalei 
noted for each. I.enaes can, at the same time, be placed before the eye 
till the disks are resolved into luminous points however little Iheii distance 

This ingenious Ametrometer may be used to di^nose any other form 

Many other instruments hiive been devised for measuring corneal As., 
that of Javal and SchiBti being, perhaps, the best, but since the cryslailine 
(except in Aphakia) may share in the As., they may not always give 
satisfactory results. 

Estimation of Am. without a Mydriatic. — The indications heretofore 
given have proceeded on the assumption that the Ace. has been suspended 
by Atropia or Ilomatropin. Though a half dozen instillations of a two 
per cent, solution of the lattei; may he relied upon, and that its efTecCs will 
pass off during the day, cases may occur when even this amount of lime 
cannot be spared by the patient, or some other reason forbids its use. In 
these cases the Ophthalmoscope must be the chief reliance, and the surgeon's 
skill will be tested in hunting out the lurking or disguised errors. The dark 
room must have all daylight excluded and the wall present no object to 
arouse the patient's accommodation. In this way, and after considerable 
CUperience, the amount of the Am. may be estimated with approximate 
correctness, especially in M. In H. we can never be quite sure the total 
H. has been learned. With the distant lest types we Can, of Course, discover 
the Manifest H., or that that the Ace, cannot mask, but the l.atcnt (that 
neutralised by Ace.) will always be hidden so long as the lens has any 
elasticity. A method of getting the largest aaiounl of the ManifeH is to 
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a the H. by a strong -f Sph, lens of, say 5 D., ihus securing the 
grealest ])0£Eible relaxation of the ciUBry muscle. By saccessively nenlral- 
iiing this with — Sph. lenses from weak to stronger, we finally reach one 




lI gives IJ most perreclly, and the difference lietween the lenses is the 
asure of the Manifeil H. This method approache? accuracy in proper- 
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tioD to the age of the patient, since with advancing age I.at 
becomes Manifest, as is shown in Fig. 20. 

the possibiljtj' of As. is the hidden enemy we have always to fear in 
using a Mydriatic, liecausc low degrees are extremely difficnlt or impos- 
unmask, and with sensitive, nervous people these are sofiicient to 
the very troubles they come to us to gel relief from. 

PRESCRIBING SPECTACLE GLASSES. 
Reliance on Rules, etc. — All our discussion, so far, has been only 
tparatory to this point. The inlncale studies and practices of tefrsction 
only data we are to use the moment of writing the prescription for 
apectacles. This is the focus In which theory and practice are to be united 
with an inlimnte and careful analysis of each individual case. Here, of all 
places, all blind obedience to rules will be fatal. If, as is perhaps true, 
three- fourths of the daily labor of an ophthalmic surgeon consist in refractiDli 
cases, the importance of good judgment is the more apparent, because Ibe 
experience of others can never be of but limited use (o one, each particular 
case being largely a law unto itself, requiring careful attention and study. 
Moreover, the immense natural ditliculties of tlie subject are greatly height- 
ened by the utter disagreement of writers as lo their rules and recommen- 
dations, which goes to prove that few roles are possible lo be laid down 
with safely. In trying lo thread our way through this maze of eonlradic- 
and exceptions (which are often quite as numerons as proofs of Ihc 
rule), we can only hope to brietty hint at certain rules of procedure that 
ludent as helps toward forming his own system. 
We may,however,set down one certain rule; As. is always to be wholljr 
ectcd, whatever the age, history or peculiarities of the patient. Whether 
Presbyopic, the existence of uncorrected As, call only be a source 
of weakness and ocular trouble which failing health or added years will be 
lo bring out sooner or later, 
Assuming that the refractive error has been accurately diagnosed, tlie 
location of the/, r. exactly found, let us see what are special conditions 
(md circumstances to be borne in mind in prescribing for 

Hyperopia. — Our patient's /.r, is beyond oo, and he has to waste a less 
or larger portion of his amplitude of Ace, in first reducing the /. r. to M 
before nearer objects can be clearly seen; he thereture has less Ace. left, 
and the strain becomes greater as ihe object is nearer. Just so far as his 
p. r. lies beyond CC, jusl so far does his /,/. lie beyond the normal /.^. 
In other words, Ihc range of Ace. does not differ whatever the refractive 
jge rule, we endeavor to put the palieni i 
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ncHt neatly appcoiching the aormal condilion, [tnd the fir^t indication is, 
therefore, to bring the patient's/, r. to 00. If, t,g,,vre have found the H. 
to amount lo 3 D., we desire to spare him the loss of his 3 D. of Ace. by 
a + Sph. 3 D. lens, which puts his /. r. at 00. Whether we can do this 
in this and all other cases depends — 

I. On the degree of H. — It is safer to give full correclion of H. in pro- 
portion as the degree of the error is small. If there arc no other contra- 
indications an 11. of I or 2 D. may be neatly or wholly corrected. But 
when it is higher it is oUcn found unsatisfactory (0 give the full correction. 

». On the Age of the Patient,— The older the muscles the less able 
Ihcy are 10 conform to the new order of things induced by a full correction, 
especially of high H., while in young and vigorous ones there is also a pro- 
test against being suddenly deprived of Iheir habitual amount of activilv. 

3. On the Clinical History oF the Patient.— If the 11. is hereditary, 
or o( a great many years' standing, the tissues will mote reluctantly permit 
a surlden change in their stimuli and functional activity. If there has been 
a recent history of Asthenopia and frontal headache the sudden change of 
a full correction is apt to prove disastrous, and a notable reduction is ad- 
visable, according lo Ihe degree of H., and our judgment of the power of 
adaptation or rallying probable to be exeicised by the patient. 

4. On the Avocation, Habits or Purposes for which Glasses are 
Desired,— The habitual work and method of work must be considered. 
The musician or book-keeper wish^ the best acuity with the easiest Ace. at 
different distances from those required by literary people or those working 
at Bne needlework, etc. 

5. On the Snrplusage of Ace. — In the young we have seen the range 
of Ace. to be relatively high, so that the/, r. can be placed at CO with 
grealer impunity for the youthful H. than for the H. of middle a^C. Lan- 
dolt thinks (hat the habiluai and continued use of the ciliary muscle may 
consume two-thirds or at most three-foufths of the total power of Acc. 

6. On the Etfects of + Sph. Lenses on Convergence. — The con- 
nection between II. and convergence has been mentioned (see p. 33). 
Convex lenses, therefore, break in upon the normal or acquired relations 
between Acc. and convergence, and though the change be of the nature 
of a relief from (he effort of convergence it should not be changed too 
suddenly or to too gtcat an extent, 

7. On the DiElance and Position of the GJassea Relative to 
the Eye.— The further from the eye the gloss is placed the grealer its 
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It of objects is grealer 
:i the periplierj'. The moni 
1 your patie 



-power, if the eye be observing an object greater tban double the local dis- 
tance of the glass, or vice versil if less than double this distance. A high 
bridge or illTitting spectacle-frame puts our te^it-lenses at a distance 
an angle which is different from the spectacles of the optician. These 
should be well centereil, so thai the visual axis pierces the lens centre for 
the most used degree of convergence. A -|- Sph. lens acts as a prism if, 
as commonly happens, the rays placing into the eye do so only through the 
edges of the glass, and the consequent displac 
as the part of the lens looked through is ni 
of atl this is : Be yourself an optician, s 

8. On the Thoroughness of Atropinizatlon. — The ciliary muscle i 
probably never wlioUy neutralized by atropia, and if we give the full cot 
reclion of the glass the remnant {'•tan/") of its functional activity is added 
to that of the glass and produces an artificial myopia. The less c< 
are of the atropine paralysis the safer it is to allow more largely for this 
so-called lone; one-fourth to one.half a D. is customary, with medium 
degrees of H, 

These suggestions are, of course, in no way exhaustive, but paint 
oniy certain lines when circumspection is necessary. In glancing o 
them many considerations seem to resume themselves into a necessity of 
bridging over the period of adaptation which must ensue upon a mori 
or less full correction ; or we might call it a too sudden placing the Jt. r 
from its abnormal position beyond CX> to the E. posiliuu. This is tA, 
ideal corrfdioH, and anything short of it is not ideal success, and oHeii, we 
may say, generally, comes from (he unpleasantness and impatience both of 
the mind and the ocular tissues of ihe (often miscalled) patient, undergone 
during this period of adaptation and transition. In giving eipresiion 
to the following method we liave found highly successful in our practict:, 
we would give a caution that it requires some bravery, and more knowledge 
of the patient, a knowledge that he wili Irusl you and not espect per- 
fect results at first. The plan we speak of is this; For the lower de- 
grees of II., and, with small allowances, the medium degrees, where there 
are not strong contraindicatloni, put Ihe /. r. boldly at 00, assunng the 
patient that the elTects may not be perfect for the iirst weeks, but that the 
final outcome will be better, besides obviating tlie (rouble of a change i: 
glasses so soon. If we find asthenopic symptoms not relieved, or even in 
creased, we prescribe Atropia: Sulph. gr. j-j^ad. Aquae ^j dropped in ihi 
eyes once a day for some time, and by this means the transition period is , 
passed with ease and happy results. 
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Mjropia. — In addition to the conditions alluded to in reference to H., 
most of which holds good in M., we must not foiget the minimizing effect 
of liigh degree — Sph. lenses. Hence the particular necessily of placing 
high numbers of M. glasses close lo the eye. Even in the medium grades 
the patient must choose between clearnessof outline and sraallncsa of image 
on the one hand and blurred outlines of the image approaching the normal 
in ^ze. An average is often made, or a compromise, for no leases can 
unite the two very desirable things, and the degree of tlie compromise must 
be left to the taste of the patient. However high the M. a correcting glass 
above S or lo D. will hardly ever be borne well. Two pairs of spectacles 
ore advisable for M. of high numbers. 

As a rule. Myopes bear full correction much belter than Hyperopes, though 
at last each case demands individual sludy and attenlion. As in H., the 
weak Alropia solution helps often to break the suddenness of the change. 

Should Spectacles be worn constantly? — If As, eiisls, and is pro- 
perly corrected, we answer, yes; and Ihe greater the degree, the more 
imperative it is lo do so. This last holds good with the higher grades of 
M. and 11. In the lower numbers more liberty of choice may be allowed. 
Ill simple M. of low grades eye-glasses may be prescribed which are re- 
movable at pleasure. 

Anisometropia is that condition characterized by a difference in the 
refractive error of the two eyes. It very rarely happens, indeed, that the 
error is the same, but small variations are not practically considered. 

There are three varieties of Anisometropia. 

1. When there is synchronous fixation and binocular vision. 

2. When there is alternation of lixation and vision. 

3. When one eye alone takes part in vision. 

Il goes without saying, that the kinds of Am. in the two eyes are widely 
variable. As. may or may not be superadded to cither monocular or bin- 
ocular M, and H. 

As the eyes are always refracted singly, the anisometropia appears at ihe 
completion of Ihe tests; but in addition (o the diagnosis of the separate 
refractive errors, it becomes, as regards treatment, highly necessary that we 
determine exactly to which of the three classes above mentioned the patient 
belongs. 

Determinatian of the Class. — Fix the patient's gaze upon some 

object, and quiclily interpose a prism horizontally before one eye; if the 

eye rotates toward the apex of the prism, binocular fixation is proved, and 

anJHimedojjc belongs lo Ihe first doss. The refraction tests and their 



results will generally show if Ihe case belongs lo (he second or third chsc 
If both eyes have a nearly equal degree of acuity with their correcting 
lenses, they are probably used alternately, and, doublless, without the 
knowledge of the patient, the eye most H. being used for distant ot^U, 
the Other for near ones. By successively covering each eye, and at the sane 
time testing each upon near and distant object;, we soon deteroiine if alter- 
lUte use mill exiEts. Slrabbmus generally follows the setting uide of an 
eye, as in the third class of cases. 

TreatmeDt of Anisometropia. — It is only to patients of the fint clais 
that we seek to give stereoscopic or synchronous binocular vision, and eren 
here it is not always successful. If the refractive difference is greater than 
3 D., a partial correction of the cnore Am. eye is all that will generally be 
borne. The difference in the stie of the retinal images is less easily botae 
than the difTu^on circles of a partial correction. Caution, skill and judg- 
ment are here required of the physician — cauiion especially when it comet 
to any attempt at bettering the condition of those composing the second 
class. It is here very easy lo make a bad matter worse. Slereoscopte 
vision is, as we have said, usually oat of the question, and jirudence re- 
quires little interference. Vet that little must be made, lo keep the case 
from drifting into the third class. That is lo say, wc try to get the leatt 
useful eye lo participate more in vision by a partial eonection. The more 
hyperopic eye is, for most people, the one least used, and, unli 
its manifest H. will, at least, bear correction. The younger the patient. 
more is to be hoped from the altempt. 
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As to Ihe third class, two reasons urge us to endeavor to hold the annsed 
eye to some functional activity. 

I. That there may be vision, in case of accident to the better eye. 

3. To avoid [he dishgurement of the strabismus usually consequent upon 

We should, consequently, advise exercise of the unused eye, prepara- 
tory lo which an operation of tenotomy or advancement (;. tJ.) may be 
necessary and a partial correction of the refractive error. 



PRESBYOPIA 

Definition.— That condition of the eyes, 
elasticity and consequent diminut 
whereby the fi.fi. is removed beyor 
Donders). More shortly, we maj 
point beyond an easy working distn 
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Etiology .—The dim 
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Kicity of the lens is a cliange, as we see, 
from Fig. 20, Ihfll begins in youlh, bul which in E. eyes is not Irouble- 
■ome till it has progressed to such a point that our /./. is no longer within 
the comfortable range of about 2Z em. 'ITie ultimate cause of the change 
IE one with the general growth of the bodily tissues in solidificRtion, alhero- 
inalous changes, etc. 

Symptoms. — Dimness of V. for near worV, asthenopia, etc., from its 
CDnlinuancc, and necesHty of holding the book or sewing at an increased 
■ltd ancomfortable distance. 
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Degrees and Progress of Presbyopia.— Figure 20 (after Dondeis) 
gives a iliagrammalic illustration of this condition. The age of the patient 
is given at the tops of the lines ; the nnmbers of D, of Ace, corresponding 
to each age are shown at Ihc siiie opposite (he intersecling lines, with the 
position o( the /./. in a parallel column. The horizontal line starting at 
lero represents Iheemmelrope's refraction, the /.r., and the fall of this line 
from 55, his increase of II (v, p. 34). From this we see that at aboni 45 
years of »ge the />./, has receded to 33 i-m,, or 13 inches, n [»iut at which 
continuous worh becomes tiresome and diflicult. The reduction of the 
range of Ace. is, of course. Identical with the recession of the fi.fi. 



r 



Diagnosis. — Take the lens represenliag the focal distance of the pdnl 
U which the patient desires or habitually worts, and from this deduct At 
lens of the focal distance of the receded/.;). Thus, if the p.p. has reached 
a point twenty inches away, and we wish to bring it hack to eight inches, 
e taite the difference between + 2 D. and + 5 D. =i -(- 3 D. as the projut 
jtreclion. It is, however, always best to consult ihe paljenl's feelings and 
ales by mourning the lest lenses, and with Jaeger lest letters, sewing, c 
I learn which gives the most satisfactory result. 

n every case of Presbyopia we must first test Ihe patient for preexisting 

n. or As. For this purpose no mydriatic is necessary, as a fairly 

urate estimation can be made without. As before said, all As. r 

K corrected. If H. preSKistcd, the presbyopic failure will make itself feh 

I that much earlier, provided Ihe H. has not lieen corrected by speclacles, 

1 If the patient has had H. spectacles, he may be surprised that they aie 

] longer satisfactory. If not, the H. correction must be added to the 

presbyopic. 

If the patienC had previous M. uncorrected, the presbyopia 
become manifest till the increasing inelasticity of the lens has overtaken 
Thus, if there be preexisting M. of 2 D., the patient will not find 
[ himself needing glasses till he has passed Jo. 

Treatment. — Consists in prescribing the + Sph. lens that will replace 
flhe receded near point al a convenieni working dislance,somewhat variable 
I according to the habit or occupation of the patient, generally about eight 
twelve inches. Though we may thus tether the/./., we must not forget 
is only for a time, and that in a few years il will be found to have strayed 
lay, and stronger glasses will then be requited. 

The following are approximately the princijial numbers for an H. deduced 
from the chart :— 

I Aft. A^c.inD. t.f.i»inck,!. U 

40 4 10 

45 3 "3 

55 1 30 

6a 0.50 So 

65 0.35 M 

70 0.00 H, 

75 o.t» H, 
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FUNCTIONAL DISORDERS AFFECTING 
VISION. 

PARALYSES. 
Paralyaia of the Levator Palpcbrfc Superioris. — The resnll of this 
paresis is a falling and inability lo elevate the upper lid, producing [he 
condilion called Ptosis. 

Ptosis may be produced by other causes, chief of which are trau- 
mata, trachoma and redundancy of the sitin, or flabbiness of the tissues. 
It may also be congenital. The greater portion of Cases, however, are 
caused by paralysis. 

Causes of Paralytic Ptosis. — I. Periphtral, as cold, iheumiUisni, 
orbital tumors or abscesses, exophthalmic goitre, etc., which produce 
pressure or inflammation of the nerves. 
II. Pressure at the Bast of Ike Brain, e.g., syphilitic or rheumatic 
tis, periostitis, tumors, aneurisms, elTusioos and inBammatory 
idatioDS. 
:I. Cerebral, e.g., softening, hypera;mia, sclerosis, tumors, aneurisms, 
Elfu^ns, etc.; implicating intellectual processes. 
General Disease, as syphilis. 
Prognosis. — Favorable the more recent the attack, and also the more 
partial it is. Generally speaking, the prognosis depends on the cause. If 
due lo cerebral le^on it is more doubtful. 

Treatment. — According to the cause : when no other ade([uate cause 
can be found, suspect syphilis. 

I. Medical. — When we have exhausted the probability of the affection 
yicldine to drags, hygiene, etc., we proceed to 

II. Electrical. — It a daily use of the constant current (moderate strength 
— globe and mastoid process) give no improvement, we proceed to 

III. Surgical Operation. 

Paralysis of the Orbicularis— Lagophthalm us.— This condition is 
characlerizei! by an inability lo close the eyelids, the name being due to 
the staring appearance of the patient. Exposure of the globe to externa] 
irritants is followed by epiphora, conjuncliviti;<, keratitis, etc, The facial _ 
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: ia the one involvEd. and ibe paialysis may be special 'or general, par- 
lial or complete. Causes and trealmenl are the sa^ae as in ptosis from 
paralysis. The edges of the tids tnay be pared and united by Elilches, to 
shield the eye from dust, etc., while the oibicuktis is regaining its power. 

Paralysis of the Ocular Muacles.— The seat of tbe lesion is rela- 
tively indiealed by the number and kinds of the paralyses. Tbe InterDal, 
superior and inferior recti, the inferior oblique, levator palpebnc and 
sphincter of tbe pupil are nil supplied by the third nerve; and if all these 
are paralyzed, we know the lesion must be intra-cranial ; if only a part of 
these organs are affected, it is probably orbital. Double or binocular 
paralysis of the same muscles also points to a cerebral origin. Other 
paralyses are generally orbital. 

Causes and Treatment arc, in general, Ihc same as for ptosis, already 
indicated. 

Special Diagnosea.— The external rectus is supplied by Ihe axth 
nerve. An object moved outward past the median line is nol fixed [ly the 
eye thus paralyzed, and eonvetgent squint increases as the object is carried 
oslward. 

Paralysis of the Superior Oblique, supplied by the fourth nerve, 'm 
detected by imperfect rotation downward and outward, causing diplofua 
and slight eonvetgent squint. 

Paralysis of the Third Nerve, if complete, is generaJly binocular, and 
results in ptosis and loss of all movements except outward by the external 
rectus and downward and outward by the superior oblique. There is 
mydriasis, do Acc power and crossed diplopia.. 

If incomplete, as is more common, the phenomena ore indicative of the 
parts alfected. If of the internal rectus alone, there will be the same in- 
aUlily to preserve Hxation as an object is moved imvarJ past the median 
line, (hat was noted of the outward movement when the external rectus was 
spoken of The diagnosis is also not dilhcult in the cases of the paresis of 
the superior and inferior recti and the inferior oblique. Paralysis of fhe 
iphincler of the pupil s^-Iridoplegia — produces moderate mydriasis and 
insensitiveness to light of the pupil. 

Paralysis of the ciliary muscle alone — Cycloplegia — to be distinguished 
from presbyopia, produces loss of Acc. power, easily diagnosed. Jridople- 
gia combined with eycli^legia is called ophthalmoplegia interna, as the 
paralysis of the external muscles is called ophthalmoplegia externa. 

Treatment, as before.cousists in seeking out Ihe causes; when electriciljr 

'lx>th by llic constant and the interrupted currents — combined with Coo- 
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ititulional remedies, fails <o give relier, tenotomy, or tenotomy with advance- 
meat [i/. v.), may tie advised. 

Paralysis of the Dilator Pupillae, supplied by the cervical sympa- 
thetic, causes myosia, but this last may also be due to spastic action. The 
"Argyll- Robertson pupil," a valuable diagnostic sign of incipient loco- 
motor ataxia, has the peculiarity of responding to Ace. but net to light. 
The reflex action is lost, but the associated movement remans perfect. 

Paralysis of the Retina. — This may be complete or partial. Cases of 
the former are excessively rare, and show the lesion to be in front of the 
chiasm. When partial, there is usually a division of the held of vision 
into two nearly symmetrical halves. There have been a few cases where 
the paralysis was of the upper or lower half, i./., where the dividing line 
was horizontal, but it is almost always vertical. The condition is called 

Hemiaoopia, or, more improperly, Hemiopia. With slight irreEulari. 
ties and few exceptions, the vertical line cuts through near ihe macula, 
dividing the fields of tK)th eyes into two parts. It results that the affected 
or blind halves may be 

1. Homonymous, I'.r., both right or both left sides — most commonly the 
right. 

2. The two nasal, or the two temporal sides. (Very rare.) 

Causes. — The lesion (hemorrhage, tumor, etc.) is cerebral and behind 
the chiasm or optic commissure. Into the vexed question of the location 
of the lesion we cannot enter here, though it is quite generally admitted 
that it may be in the occipital lobe and angular gyrus (the ultimate 
coordinating centre) or in the opposite optic tract. 

Diagnosis.^The ophthalmoscope will show no indication. The pa- 
tient's symptoms are clear, and by fixing his gaze upon a point, we can 
roughly determine ihe bhnd parts of the fields by molions of the fingers at 
dilferenl angles, the eye not under examination being covered. More 
exact determination should be made witK the perimeter. (.See p. 63.) 
Retinal hemorrhage, or retinal detachment are quickly dislinguisbed from 
paralytic bemianopia by the ophthalmoscope, as this will reveal the charac- 
teristic lesions. 

FrogDosis depends on the nature of the intra-crauial lesion, whether it 
be caused by an embolism, tumor, apoplexy, periostitis, or of traumatic 
origin. Syphilis is lo be borne in mind, 

Trestinent is to be wholly constitutional, and directed to combating the 
origins of the trouble. 



66 FUNCTIONAL DISORDERS AFFECTING VISION. 

■ 

SPASMS. 

Spasm of the Orbicularis is called Nictitation in the lighter fbn, 
when there is slight involuntary twitching of the lids, or Blepharospan 
in the more severe cases, when they are convulsively pressed toeedier. We 
have had several cases where the muscular moyexnents extended thcmsdies 
to the face, and one where the arms and hands sympathized, simiilatiiif i 
well-marked and typical case of Chorea, Proper spectacles completelr 
cured the affection, showing that a refractive error may produce mtsleaditf 
and unexpected symptoms. Other causes are local irritations which set m 
reflex neuroses. 

Treatment.- -Be on guard against hysteria. If the cause cannot be 
found, and the case fails to yield to constitutional and local applicatioBL 
we must look to the refraction ; division of the supra- orbital nerve is a last 
resort. 

Spasms of the Ocular Muscles are rare except in the disease called 
Nystagmus, which is characterized by spasmodic oscillations of the eye- 
ball in any direction, but generally laterally. It is usually congenital and 
commonly associated with amblyopia. Beyond attention to the geneial 
health, and the correction of refractive errors (which may serve as cause or 
aggravation) treatment seems unavailing. 

Spasm of the Ciliary Muscle, or of Ace. has been already alluded 
to, and often gives the surgeon a deal of trouble. We may discover it by 
the ophthalmoscope, the granular look of the Choroid- epithelium changing 
in clearness as we look at it, should the spasmodic action of the muscle 
chance to take place. The test consists in a marked difference between 
the/.r., as evidenced by the patient's reading of the distant letters (without 
atropia) and the refractive error as shown by careful ophthalmoscopic ex- 
amination. The first will simulate a high degree of M., which can only 
be unmasked and the exact estimation of the degree of spasm made with 
precision by thorough atropinization. 

The Causes of spasm of Ace. are usually the strain or prolonged use of 
Am. eyes without correcting spectacles. It may accompany M. and As. 
but is more commonly found in young Hypermetropes. It may be due to 
insufficiency of the internal recti. 

The Treatment consists in complete atropinization, continued till the 
spasms yield. This may require atropine instillations for a week, though 
generally not so long. Proper glasses should then be prescribed and the 
transition or adaptation period (see p. 48) carefully watched, while the 
irritation may be stilled by the use of a weak mydriatic, F. 14, once a 
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Spasm of Ihe Sphincter Pupilla:. — Myosis from spasm of Ihe sphinc- 
ter is ijcncrally an associated movemeni coexisting with spasm of the Ace. 

MUSCUI.AR INCOORDINATION^STRABISMUS, 

Definition. — That condition of the eyes in which the visoal aieS do 
not Ifflth converge upon and transfix ihe object. 

Causes. — The over-action, under.action or paralysis of a muscle or of a 
set of muscles. The association of convei^ent strabismus with H. and 
divergent slrabismus with M. has already been set Torlh. 

Varieties. — I. Paralytic, which has already been alluded to. II, Cori- 
coniilant, having full range of mavement. 

I'he term Apparent Strabismus is used to denote a certain appearance 
of the eyes simulating real strabismus, and is caused by a large angle alpha 
(the angle foimed by the visual and optic aies) in H. which makes an ap- 
parent divei^ence, or in M. a negative alpha angle may give rise to a seem- 
ing convergence tif the visual axes. This is tested by altemalel)' covering 
the eyes while Riing an object and noting if there be deviation upon 
uncovering the suspected eye. A better and more certain means is to lest 
Ihe power of the internal and external recti muscles with prisms. In 
normal eyes abduction varies from 4° to G" and adduction from 12° to 20°. 
Therefore abduction of mote than 6° and adduction of less than 10" or 
12° give intinatioiiE of abnormalism. The object should be twenty feet 

Cuncomilanl Strabiimus may be 

Unilslenil, when the same eye always deviates ; 

Alternating, when either eye Axes; 

Constant, when the condition is a permanent one ; 

Periodic, when recurring at intervals or irregalarly ; 

Convergent, when the squinting eye is turned lo the nasal side; 

Divergent, when the squinting eye is turned to the temporal side. 
Symptoms — Diplopia. — The patient complains of seeing double. 
Binocular vision, as we know, is possible only when the two images are 
formed on identical parts of the relin:e, [f one image be thrown aside 
there will be a false image formed in a direction opposite to that of the 
deviation of the eye. When Ihe Strabismus is convergent the diplopia is 
HomonymBUi : when divergent it is Croaed, This will be rendered more 
clear 1iy Hg. 21, where the image of the object b, is thrown on a retinal 
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point o( Lhe convergent eye accoslomed lo receive images from the si 
side or from the right {F. a i.) while in Fig. 21 the false image is by th* 
divei^ence (hrown on a point of the retina as if coming from the left c 

The less the squint the more tronhlesome it is, hecanse the false ti 
clearer. In extreme cases no false image may he formed and lO no dig 
plopia exit 




Diagnosis. — 11 the fM;tance between the images remains uniform i< 
the eyes (with rigid head) follow an object moved across lhe field erf' vi 
it is evident the strabismus is not from paralysis. The devia 
iquinling eye when the normal eye lixcE, is called the Primary L 
Him; that of the normal eye while the aflected eye (iles. Is called Stra^ 
ary DevialioH. The position of lhe false image is readily detennined, aD4 
■o the nature of the diplopia or squint deduced, by alternately coveriiH 
each eje. 7kc amount depends oo the angle of the slrabismas, which, ol 
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coQise, depends on the ilistance apart of the Iwo imagcE in relation (a Ihe 
distance from Ihe eye. The perimeter and a distant object beyond it may 
be utilised for its accurate mcasurenicnt. 

Treatment.— In tlie young a coiTcction of the lefiaclive error serves 
quite often to correct the strabismus, because the squinting eye has been, 
perhaps, turned aside fo get rid of its more imperfect image, or has not 
Jjeen kept lo its work, because of the uselessness of its service. If the 




palienl be loo young lo wear spectacles, enercise of the deviating eye is to 
be advised till apeclacles can l>e worn. After a probationary period with the 
spectnclei of a few weelis or even months, without improvement, a teno- 
tomy, or tenotomy with advancement of the opposite tendon, must be done. 
In adults the surgical o]>eration may be at once advised when the degree 
of deviation is considerable. In all cases Ihe proper spectacles moat be 
mstanlly after leuotomy. 
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ASTHENOPIA. I 

Definition. — Fatigue uf ihe ocular muscles or visual powers. 

CaUlei. — Uocoirected Am. proiJocing strain of tlie muscles ; too 
prolonged use of the eyes; anaemia, etc. 

VaiietieB. — I. Accommodative, sffccting the ciliary muscle, generatif 
Jue to H. 

H. Muscular, due to weakness or sirain of the internal recti, coi 
caused by M. 

III. Retinal. 

Symptoma. — Inability lo continue near work; dimness of 
headache; lachiymalion ; heaviness of the lids ; faligue. 

Dlagnoais.—For practical purposes of treatment it is not necessary to 
lislinguish between the varieties. The refractive error will poinl them 
If no such error exists we may ihinlt of hysteria, unless a decided anaemia 
is sDlBcient to explain the case. 

Treatment. — The refractive error is to be corrected by proper 
If the symptoma do nol yield we prescribe F. No. 14. Rest for asthenopic 
eyes is always advisable. 

AMBLYOPIA. 

Synonyms. — Anicslhesia optica; amaurosis is sometimes used lo denote 
blindness, and sometimes as interchangeable with amblyr^a. Being thai 
indefinite and unnecessary it is advisable lo discard it. 

DefinitloUi — That disturbance or subnormal acuity of vision which is 
due neither to dioptric abnormalism nor to visible organic lesioas. " The 
patient sees nothing, neither does the physician." In a strictly verbal sense, 
this definition would include those cases we have called retinal paralyses, 
but the distinction is dear enough, as a more or less easily recognized 
cerebral lesion underlies these. 

Varieties.— I. Amblyopia CongeHita, or congenital lack of acuity. The 
lower degrees may be binocular, but Ihe higher are generally monocular 
and connecied with H. or As. Often associated wiih sirabismnt and 
nystagmus. 

II. Amblyopia Exanopsia, or, from disuse of the eye. 
and generally connected wilh anisometropia and strabismus. It is 
puled point whether Ihe strabismus is caused by the amblyopia, o 

III. ToiaciB aat/ Almhol Amblyopia is characleiiied especially by ^| 
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subnormal acuity of the centra! field, while the periphery preserves its usual 
arength. This is particularly true for red color, and sometimes for green. 
The ophthalmoscope reveals no decisive indications. Either tobacco or 
alcohol produce this condition after long use. The patient's symptoms are, 
of course, imperfect vision, "mist," and other local troubles. The prc^css 
is toward atrophy, which, in lime, may become apparent by the ophthal- 
moscope. Other poisonous substances, as in lead poisoning, ur<emia, dia- 
betes, etc., may induce much the same conditions and sytnptoms. Quinine 
is particularly to be noted in this connection. 

IV. Trauma/it. Blows apon the skull or globe of the eye, even spinal 
concussion, may induce temporary, or even permanent, amblyopia. Rigid 
myosis may follow sach injuries. Fissure of the roof of the orbit, hemor- 
rhage into the optic iheath, pressure on the optic nerve, or even globe, of 
the eye, from oilier causes, arc often the immediately preceding conditions. 

V. Hysterical and Feigntd Amblyopia. Hysterical amblyopia is not 
uncommon, but malingering is more often found in countries where 
conscription exists, or in military life. 

Vr, Nytlatopia,* or night blindness, is an early symptom of Retinitis 
pigmentosa, but may also be superinduced by long exposure to bright light, 
sleeping with Ibe face exposed to light, as the moon, etc.i snow or ice 
blindness is the same phenomenon. Hemeralopia, or day blindness, the 
reverse of this condition, is rarely met with. 

VII. Amhfyepia from various Enloptie Phenomena. 

a. Musctt volilantts are rings, snake-like forms, or dots, which swim 
liefore the eyes, and are more common in M. They are either the 
shadows of the retinal vessels, or of remains of vitreous cells floating 
before the retiDi. 

b. Micropsia, in which thii^s seem loo small, is supposed to be due to 
a dispersion or pressing apart of the retinal elements, so that fewer 
receive the image. 

c. Megalopiia, the oppoate of the last-named conilition. 

d. Melamorphopsia, distortion, produced by unequal changes of the 
retinal elements. 

Diagnoaia.^ll will thus be seen that the term Amblyopia is used as a 
name for lessened acuity where no cause has been determinable, or perhaps, 
even sought for. When we have proved the defect to be due to any of 
the preceding classes, it is because all refractive errors and visible organic 
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DIHINUTION OP THB FIELD OP VISION. 

This is s conditioQ accompanyiDg several well-marked palholi^cal 
Gondilions, anii pecaliarly symptomatic of them. These aie, paiticalarly, 
lOillitii iU£mentoa>, glaucoma, detachment of the retina, hemianopia, etc., 
nnder which heads details will be given laler. But ttiE phenomenon may 
exut in cases where do assignable disease is plainly discernible, and notably 




in CMet of color blindness, so that it may be properly described as an 
•mblyopic afieetion. 

Tltt Calm- Field is with the same or ordinary degree of illumination more 
fCAicted than the field for achromatic light, blue and yellow having nearly 
tbe ume extent as wWte, while red and green lie within. With sufficient 
Hm^^ <rf illamination the extreme peripheral portion of the field perceives 
colon perfectly, thus showing the defect to be due Va W>t. cA c-t.«c>aft. 



M FUNCTIONAL DlSORtiEt 

DiagnoGiB may be roughly made by covering one eye snd fixing the 
patient's gaze upon your own, and moving Ihe hand or a light from the 
centre outward upon all four ndes till it is no longer visible, A yardstick 
may also be used, but for accurate detcrroinalion a perimeter is necessary. 
Of these instruments there are many in the market. Probably McIIftnJy*s 
self registering is the most convenient. This is shown in Fig. 23. When 
[he traveler, 1', is just within the visible Held, ibe chart is pressed againal 
the pointer,/, which moves concentrically wilh the traveler and so perfo- 
rates the chart at a meridian corresponding to the degree of the angle 1 
the object. The cliail of the normal vision for achromatic lighl and colors 
is given in Fig. 24. 

Normal Limits of Perception.- 
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TrealmeDt, — Where limitation of the field is the result of onganic I 
lesions, the treatment must depend upon what these are, as will be further I 
conadered under glaucoma, etc. In case ancemia and no assignable came 
can be given, electrical treatment may be tried. 



COLOR BLINDNESS. 

This condition, formerly called Daltonism (and sometimes named achro 
malopsia or dyschromatopsia], has, of late, acquired much attention, an( 
deservedly so, because of the vast practical importance it has in relation t< 
the signals by which railway trains and vessels are moved. A signal-man 
pilot, engineer, etc., who cannot distinguish differences in the colors of the 
signals plainly jeopardizes the lives of travelers; and yet it is found thu 
about four per cent, of men are deficient in color perception. Women are 
rarely so. It is obligatory on all transportation companies that use colored 
ngnals lo test their employes as to their color perceptions. 

The condiliou of color blindness is generally hereditary, and seem 

, have no pathological significance or causes. No remedies are proposed 

it; no cause but disuse is assigned for it. We are wholly ignoraat of 

any lesion, retinal or cerebral, preceding its a|ipearance. The retinal conet 




"e doubtless the inler mediates of color sensation but no color-blind cetinOi 
soems to have been secured for microscopical examination. 

Varieties. — It is Tound that defective color perception usually appears 
as afTecting red and greeti, blue and yellow, or very rarely, all colors; but 
where perception of red is wantiag, green is also, and viceversi.; the 
same of blue and yellow, though there is do such sharp and absolute dis- 
tinctions in any case as the hobby-riding color theorist sometimes avers. It 
is impossible to say exactly what the sensations of a color-blinil person are. 
He probably sees different colors as various degrees of illuminalion, or in- 
tensHies of one color, and in this way be is enabled to distinguish quite 
minute differences, just as we perceive one color, white, ihrough many 
grays, to Complete blackness. All degrees of deficiency and partial '' blind- 
ness " ate found. With these modifications borne well in mind we may 
accept, St least provisionally, the following divisions :^ 
I. Red'grecn blindness. 
a. Bine-yellow blindness. 
3- Total color bhndness. 

Diagnosis. — There are many plans of testing the color-defective sense, 
based ujmn revolving disks, colored -glass, or paper, ilc, but Holmgren's 
colored yarns are generally admitted to give the easiest and most satisfac- 
tory means of diagnosis. A confused mixture of colored skeins of wool 
are laid before the padent, and three test colors, skeins colored light green, 
rose or purple, an<t red, are given him \ he is then to select the same or 
similar colors from the heap. Merely naming the colors will not do, be. 
cause many a man with perfect color-sense could not properly name many 
or any colors. Prof. Thomson has arranged the wools in a system, and in 
such a manner that the testing can be carried on by one who is not an ex. 
pert, and his ingenious method also enables a record of the nambcrs of 
the mismatched ikeins to be kept for report or comparison, both of which 
are advantages perfectly evident. 

Most color and visual tests ate practiced with perfect illumination and at 
short range; but it may be doubted if many eyes are not defective just to 
the degree that they would prove themselves normal under these advanta- 
geous circumstances but would be found wholly incapable of proper dis- 
tinctions with the imperfect illumination generally present and at the dis- 
tance always existing, in land and waler-Fignaling. 

Treatment Is wholly prophylactic. There can be little doubt thai de- 
fective color vision is a result of non-exercise of the color-sense. Quakers 
ore notably dcGcienl in acuity of color perception, and women are rarely 
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color blind. Nocturnal animals are devoid of cones, while some birds have 
two Foveas. The young should be exercised in color vision, and provision 
for such gymnastics be a part of all school discipline. We are indebted to 
color for much of the utility, and, one may say, most of the pleasure, of life. 

HYPERESTHESIA OP THE RETINA. 

This condition is chiefly characterized by extreme sensitiveness to light. 
Lachrymation, and spasmodic activity of the lids may also accompany it. 
It occurs principally in the super-sensitive and hysterical. The photopho- 
bia is sometimes carried to such a ridiculous degree that hysteria is evident. 
If ophthalmoscopic examination be permitted no departure from the normal 
can be detected. Errors of refraction may lie at the root of the trouble, 
but if not, the case resolves itself into one of that numerous and growing 
class of the hyper- and pseudo -cultivated hothouse plants which is at once 
the physician's bane and amusement. Formulae 37 and 38. 



PART in. 

DISEASES OF THE EYE. 

j^PECIAL DISEASES— DISEASES OF THE LIDS. 

BLEPHARITIS. 

Hjrnonyms.^Blepharitis Margin^lis; Uphlhalmi.i Tarei ; Tinea Tarsi; 
Sfcous Tarsi; Blephara.Adenitls ; Blepharitis Ci1ia.rU. 

Definition. — InHsininBtion and cedema. of the border or the lids. 

Causes. — I. Sequelic of Conjunctivitis, Keralitia, c/ir.; It. Uncorrected 
Am. ; III. Inflomraation and Degeneration of the roots of the cilia ; IV. 
Idiopalhic, or as consequence of strumous diathesis. 

SymptoniB.— Swollen and angry lid edges, accompanied by itchmgand 
soreness; a gummy exudation sticks the lids together during sleep, or dries 
in scales or crusts along the edges. In extreme cases llie lashes may fall 
out (Lippitudo). 

Prognosis.— Very favorable. 

Ttealmcnt.— If the incrustations are not easily removable by Ihe hand 
soften them with F. 22, and remove also with the epilation forceps those 
cilia which are plainly diseased. Order F, zo or 2j, once, twice or thrice 
daily, carefully applied along the borders. If a refractive error exists, the 
lilepharilis, as well as other disorders, may be its result, and not subside till 
proper spectacles are prescribed. 

Sequelae.— In severe and chronic cases may produce dislichiasis, trichi- 
asis, even entropion or ectropion, and by closing the puncta, also result in 
epiphora and diuoses of the lachrymal duct. 

HORDEOLUM (STVEj. 
Definition. — A foruncular or phlegmonous inilnmmaiion located near 
the hair follicles of the margin of the lid. 

Causes. — Constitutional derangements, uncorrected Am., exposure to 
cold, etc., or the diseased root of cilia. 

Treatment. — Besides (he general preventive measures relalin" *' 
health and correction of refractive errors, which are espe 
67 



k 



able, as these IrouUcEome i-isilore come "in crojic," special means aie 
found in astringent and antiphlt^istic lotions, as F. 6. If the offending 
Uih is seen, pluck it out. Poulticing laay give relief and aid ihe 9ye to 
point, when it roa^ be opened. 

CHAI.AZ10N. 

Synonym s.~.Meibaminn cysl, tarul cyst, Hr^al tumor, 

Definitioo. — A small tumor arising from the inflammation or closing of 
the duct of a meibomian ghuid. 

Character. — II is generally nbout Ihe uze of a small pea, points, usobUj, 
toward the palpebral conjunctiva, producing irritalian and considerable 
disco mfon. 

Diagnosis. — Eversion of the lid shons a pinkish or dusky patch over 
the swelling, though the latter may not always Ik prououneed enough l« 

Treatment.— Remove. (Stf Optrathm.) F. 2, or 4. 

ENTROPION. 

Definition. — Inversion of the eyelid against the globe. 

CanacB. — I. Result of the cicatrizations following trachoma; II. Con- 
sequent upOD blepharitis; III. From traumatic origin, burnSi etc. JV, 
Blepharospasm. 

Varietiea. — 1. Distichiasis, a donble row or excessive number of cilUs 
II. Trichiasis, the eyelashes only inverted; III. The lid itself turned in — 
entropion proper. 

Treatment. — Epilation should be repeatedly tried for distichiasis and 
trichiasis before trying the surgical operations. (Sic OffralieHs.) 

ECTROPION. 

Definition. — Eversion and conjunctival exposure of the Ud. 

Causes. — I. Relaxation of (he tissues, as in old people ; II. Gcatriciml 
changes consecjuent upon injuries, bums, etc; III. Sequelz of coiiiBi 
livilis, blepharitis, etc. 

Treatment. — In the mildest forms, styptic lotions, e.g., F. I, or 3, ■ 
measures to reduce the conjunctivitis, may succeed in giving greater tc 
to the Habby parts. If not, surgical operation must l>e advised. {Sfe 
Ofi/i-a/iam.) For severe forms nothing else suffices. 



f Sequelx.^An almost invariable result of ectropioD is eversion of the 

puncta, and consequent epiphora and conjunctival irritation and hyperemia, 

I For this condition, slitting the caoaliculi may give rElief. {See Opcroliom.) 

MISCELLANEOUS AFFECTIONS OF THE LIDS. 

XEtnthelaama are yellowish patches, perhaps slightly elevating the 
skin, and situated beneath it. 
ractic point of view. They n 

Homy and wart-likc formationa are ptooe to grow froni the lids, 
and shoold be removed. 

Rodent Ulcers are the more freijuent of carcinoma of the lids. They 
should be wholly removed. 

Syphilitic Ulcers and Gummata upon the eyelids are the same in 
character and treatment as upon other parts of the body. 

MolluBcum Contagiosum, Naevi, I'lbroma, etc., may also occur u^wn 
the lids. 

Crab Lice (pediculus pubes) may find a lodging on the lashes. 

DISEASES OF THE LACHRYMAL APPARATUS. 

DACRYO-ADENITIS. 
Causea, — Inflammation of the lachrymal gland, of rare occorrence, 
arises from sympathetic irritation from neighboring [issues, from traumatic 
origin, from cold, compression, etc. 

Characteristics. — Usually, a chronic swelling, which may be misiaEen 
for a tumor, or vU^ versS, In the upper and outer margin of the orbit. Ii 
is generally painless and not tender to the touch, though in acute stages 
may be excessively so. 

Treatmenl. — The usual antiphlogistic remedies may be tried. Free 
incisions, to allow escape of pus, if suppuration threatens, arc to be recom- 
mended. The danger of an obstinate fistula should be borne In minil. In 
chronic hypertrophy, or inHammalion of the glanii, its excision may have 
to be decitieil upon. 

EPIPHORA. 
Definition.— Overflow of tears upon the cheek. 
Causes and Varieties ; — 

I, I'rom excessive secretion, Caused by inflammation of the ^and, 
or from the reflex action of neighboring irritations. 



II. Fcom eversion of the puocta id ectropinn, 

III, From obstruction of the puncia or canaliculi. 

IV. From obstruclion or stricture of the sac or duct. 

The Puncta and Canalicuii may be closed or clogged by lodgment 
foreign bodies or the products of inflammatory exudations, by the cicatiicial 
tissue foDowing trachoma, or wounds, by the tedema of blepharitis, etc. 

Treatment.— Slil up Ibe canaliculus. (Set OferalioHs.) 

DACRYOCYSTITIS. 

Synonyms.^Mucoccle ; Blennorrhcea ; Swelling of the Lachrymal 
Sac. 

DcHnltJon. — A phlegmonous inllammalion of the lachrymal sac. 

Causes. — This disease is preceded by a period of cEdema and 
caused by obstruction and constriction of the sac or duct, and rosy be 
noticeable only by its effect in producing epiphora. If not relieved, 
tumor becomes perceptible in Ibe neighborhood of the sac, wbicb, upon 
pressure, throws up its contents, colorless or puslike, according 
length of time the breaking down has been going on. 

Various causes may produce the constriction; catacthal inflamnuiiion, 

injuries to the nasal bones, periostitis, etc. 

The adjacent tissues of nose and cheelt may take up the inflammatory 
processes in a way to deceive one in the diagnosis, and Cansi 
and trouble to the patient. 

Treatment. — The lower canaliculus must be slit up and the duct opened 
with a probe. {Ste O/ieralions.) 

The prolie should be passed al intervals of every one, two or three day^ 
according to necessity, for several weeds. When the duct shows 
sistent determination to close up, a style will have to be worn for a loi 
or shorter period, till this habit is overcome. 

Sequelie. — There is usually conjunctivitis, by extension of the inflam- 
mation, and possibly blepharitis. When the dacryo- cystitis has produced' 
absceaa of the sac, free exit should be given the pus by slitting th4 
canaliculus, and external puncture. So soon as the condition of tl 
tisssue will permit, the duct should be probed, and an injection 
an astringent and soothing character used (F. l}, by means of a qTlnge. 
The aliscess should be speedily healed, to avoid the danger of a pei 
nent fisttala. 



P DISEASES OF THE CONIUNCTIVA. 

PALPEBRAL CONJUNCTIVITIS. 
Synonyms. — Simple Conjunclivilis ; Hyperemia ol the Conjunctiva. 

Definition.— InHanimation and congestion of the Capillaries of the pal- 
pebral folds of the conjunctiva. 

Cauaea. — I. Long continuance of near work and strain of the oculai 
muscles; II. Uncorrected errors of refraction; III, Enposnre to colds, 
winds, etc.; IV. Dust or foreign bodies. 

Symptoms. — The patient complains of a gritty feeling, as if sand were 
in the eye, smarting and itching. • 

Diagnosis. — Upon everting the lids, the injected capillaries ace seen ; 
there may be some hypcncmia. We must make a thorough exatiiination, 
as foreign bodies lodged in the folds create quite the same subjective 
symptoms. 

Prognosis. — Unless of very long standing, it will yield to treatment in 
a few days, or, at most, weeks. 

Treatment. — F. No. i is especially recommended /. d., though Nos. 2, 
3, or 4 are good, and lo be used for a change or under special circumstances. 

MUCOPURULENT CONJUNCTIVITIS. 

Synonyms. — Simple Conjunctivitis; Conjunctivitis; Catarrhal Oph- 
Ibalmia; Calnrrhal Conjunctivitis. 

Definition. — A cont^ous inflammation of the Conjunctiva, accompa- 
nied by a muco. purulent discharge. 

Causes. — The various causes producing palpebral conjunctivitis may, it 
teems, also bring about this more severe one. Chronic palpebral conjunc- 
tivitis may also degenerate into this. But the chief cause is, doubtless, 
contagion. Caution about the use of towels, etc., must always be urged 
upon parents and those afltlcled. 

Symptoms, — ^The palpebral folds are hypersemic, the capillaries in- 
jected ; the lids are stuck together in the morning by the drying of the 
discharge. In severer cases, the ocular conjuuctiva participates in the 
congestion, 

Diag:nosis. — In severe forms, it passes, hy insensible gradations, into 
purulent conjunctivitis, from which, as welt as from the palpebral form, it 
seerai Icj be clistinguishablc lai^ely, perhaps only, in degree. 



The difTerentiBl diagnosis becomes important ; — 

I. Cyclitis is chBracterized by a, deep-seated, circumcorneal zone of 

inflainniation, connected with an eitreniely enalled sensibility 

and tenderness to louch. The Congested vessels do not 

with the conjunctiva. 

11. In Iritis the seat of the inflammation is, hkewise, sub- conjuno^ 

tival, over which t)ie ocular conjunctiva can be moved- The 

pupil is slu^sh, the iris muddy or dulled in color. 

lit. In Episcleritis the seat of inflamed vessels is between the scle^ 

rotic proper and the conjunctiva, and is not an unifonn 2111 

ring, but generally attacks^a part only nf (he tissues at one 

usually starting apposite the palpebral fissure within or without, 

and traveling slowly about the cornea. 

IV. In Keratitis the transparency of the cornea i.'i reduced and 0)4 

circumcorneal zone of inflammation is seen (o be of the a 

of an extension t'rom the corneal trouble. 

Thus, though conjunctivitis of any kind may be complicated with thcMt 

deeper-seated affections, the chief cause may be generally easily iixed upon. 

In all conjuQctivilis the inRamed tissue is seen lo move over tbe other ti 

sues, by the drawing of the lid back and forth. 

Prognosis. — In the less severe fonns the disease is self-timiled, running 
Its course in about two weeks. The most severe cases will generally n 
cover in a longer time without treatment, (hough chronic and settled can 
are by no means rare. Under treatment it may be aborted if taken early' 
enough, or, as a rule, cured without great diFRcutly at any stage. 

Treatment. — Kxircme cleanliness; predisposing causes, as refracliTa 
errors, ectropion, trichiasis, obstruction lo (he excretion of (ears, el(., \ 
removed ; F. 2Z, or 10, applied along the edges of the lids at night, to 
vent them from becoming glued together; F. 4, and also I z, is especwiljit 
advisable, or F. 7 and 5 may he used. 



PURULENT CONJUNCTIVITIS. 

Synonyms. — Purulent Ophthalmia; Conjunctival Ulennorrhipa ; Con- 
tagious, Mililary or Egyptian Ophthalmia; Ophthalmia Neonalonim, 
Diphtheritic and Gonorrheal Ophthalmia. 

Definition. — A conjunctival inllammatron with purulent discharge, dis- 
tinguished from muco-purulent conjunctivitis particularly as a more h 
and highly contagious fbrm. 
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Causes.— Chiefly induced by contagion, Ihe rapidily with which it 
spreads liaving erroneously led some lo ascribe to the nir h power of traos- 
purting Ibe noxious germs. Carried to another eye matter from a mild 
form of mu CO- purulent conjunctivitis may set up this severer inflammation. 
The induced disease begins in from one to four days after infectioo. 
Micrococci are found in gonanheal pus. 

SymptoiDH, — Those of the mucopurulent variety intensified m every 
way. The cornea may become afreete<l and the lids swollen, painful upon 
pressure; the implication of the cornea is the great danger to he feared, 
which tends to ulcerate, from lack of its nulritiop, through efccmosis of the 
adjacent parts. 

VarietieB. — I. Gonorrheal Ophthalmia, caused by infection of urethral 
discharge by ihc hand, towel, liandkerehief, tic. ; II, Ophthalmia Neona- 
torum, from the mother's purulent discharge reaching the eyes during par- 
turition. Tlie lost is nut so severe as the gonorrheal class in the adult, but 
is remarkable a.<< causing more blindness than any other single cause. 11 1. 
Diphtheritic Ophthalmia. 

Treatment of Gonorrheal Ophthalmia. ^I. Absolute cleanliness is 
the primal and constant necessity. This includes proteelion of tlie 
healthy eye by a Buller's shield or such certain means that it shall not be- 
come injected by the secretions of the diseased one. The purulent matter 
should be removed, carefullj' everting llie lids, Ity means of syringe irriga- 
tions and l)y a caincl's-hair brush or a soft bit of moistened lint ; this should 
be done every one or two hours, day and night, so long as the discharge 
continues. II. The inflammation and o^lema are to be reduced by leeches 
to the temples, incisions of the lids, ice or cold compresses over the eyes 
and neighboring tissues. In washing out tlie folds of the palpebral i^n- 
junclivce an astringent and antiseptic lotion should be used (F. lo). The 
palpebral portion of the conjunaiva, after the early stages of the disease 
have passed, should be touched once daily with a mitigated solid silver 
nitrate uick (F. 33), or when thedtscha^ehai stopped, with an alum crayon, 
(F. 32). If F. 29 be preferred, the eye must be washed with warm water 
immediately afterward. The corneal indications are to be watched, and if 
caustics do not relieve, or if they increase the cloudiness of that tissue, they 
must at once be dropped ; occasional insufHalions of levigated calomel may 
aid in exin^tion of discharges. It is well to anoint the lids with a simple 
ointment, like F. 22, once or twice, daily. Wlien the chemosis and dis- 
charge have lessened or ceased, granular formations similar to trachoma 
commonly appear on the inner surfaces, and are to be treated exactly ns 
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trachoma (f, v.). Protective bandages to iiiEiire rest are nereBsary, ■ 
occasional weak atropine inslilklions are advisable. Mr. Bumhiim, t 
Senior House Surgeon al Moorlields, London, auccessfullf treated the$ 
cases with a ooe in twenty solution of carbolic acid, very frequently qjplie 
to the palpebral conjunctiva. 

The prophylactic part of the treatment Is loo often neglected ; phyaciai 
treating syphilitic patients should warn them of the ocular danger. 

Treatment of Ophthalmia Neonatorum, is the same in principle i 
that for the adult disease, but must be adapted to the circaraslanccs u 
conditions. The disease generally appears aboat the third dajr after birtl 
and is usually binocular; if not it will be diiHcult, but not impossible, I 
protect the healthy eye by a light cotton compress strapped securely. Li 
retractors are to be used in raising the lids, whose folds must be washed 01 
and cleansed with F. S, every hour uutil the discharge is lessened.* 1) 
stead of the stick of mitigated silver nitrate, F. z8 is advised, once dail; 
Leeches, scarilicatioQ and ice-bags are out of the question, and the inflan 
mation is to be reduced by warm poppy fomenlntions and other genen 
antiphlogistic measures. Prophylactic measurcE should be a part of al 
lying-in practice. 

tJIphtheritic or Croupous Conjunct ivit is. — This type of purulent' 
Ophthalmia differs from the others in no essential particular 
characterized by the fact of the discharge forming a membranous laj'O' 
in patches or all over the palpebral conjunctiva, which bleeds c 
upon removal of the membrane. The treatment differs but little froOL 
that given ; greater care, if possible, being used in regard to canslia 
The danger to the Cornea is great. F. 11 is the best, in our experience. 

Sequela of Purulent Ophthalmia. — Of these, corneal ulcer bih 
perforation are the tragical results if the case be not seen early enougl; 
or if the treatment be not successful. This brings with it proliqse 
the iris, anterior synechia, anterior staphyloma, and probably hopeln 
blindness. When this complication tlireatens, a weak solution of atropia 
F. 13, note, should be dropped In the eye after each dressing, to U 
vent iritic adhesions, and every exertion be put forth to reduce t 
Impediments to corneal nutrition. When perforation is probable, ci 
must be used in everting the lids, ffc, and to lessen the inlraocali 
tension, paracente^s of the anterior chamber {sit Ofrratians) icaj t 
deemed advisable. 

■ The nune holds the chiLd with itB head placed upon Ibe phyElcbn's kiiMa» 
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TRACHOMA. 

Syaonjrms. — Grauolar Ophthalmia; Cianular Lids; Follicular Con- 
junclivitis; Granular Conjanctivilis. 

Definitloii. — Inflammation of the palpebral conjuncliva, characleriied 
by increased tliickcning and vascularity, and tbe formation of neoplastic 
gianular elevations, or lymphoid infill rations. 

Causes. — 111-nulrition, fatigue, bad ventilation, etc., may produce the 
affection spontaneously, but the greater number of cases arise from infeclion. 
May follow purulent ophthalmia. 

Symptoms and Diagnosis. — Externally, o-dema. and vascularity nf 
the lids is noticeable, while the ocolar conjuncliva is congested and angry; 
photophobia and lachiymatlon, "gritty" feeling, are present in proportion 
to the roughening of the palpebral conjunCtiv<e. Upon everting the lids 
we find, in the early st^es, the surface covered with miliary granules, 
presenting an appearance as of tiny boiled sago grains, scattered or massed 
together. This must not be mislaken for the hyperaemia of the papilla: 
consequent upon palpebral or muco- purulent conjunctivitis, la the chronic 
lype I bese_ vesicular fonnalions are crowded together, and, becoming 
partially akeorbed, produce tendinous scars and dense thickenings of the 
conjunctivBl snd sub- conjunctival tissues. In all cases this ruugheniiig of 
surfaces greatly irritates the folds and ocular surfaces, and may produce, 
by mere friction, a host of resultant troubles. 

Treatment is directed to reduction and absorjftion of ihe granular 
formations, best brought al>out by such astringents, frequently applied, as 
will hasten this process without injuring the conjunctiva. A mistake is too 
often made by using too strong caustics or astringents. The treatment 
requires much lime and freiguent applications. In the less malignant types, 
alum crayon applied to tbe everted lids daily is the principal indication. 
In more obstinate or chronic cases, F. 25 or 31, delicately touched upon 
the granular surfaces, followed by irrigation, will serve to Cut short Ihe 
growths. R«san to nitrate of silver is not to be advised except in eilremely 
malignant and obstinate cases. We have sometimes been able to hasten the 
cure by everHon of the lid and excising the granules with scissors. Perfect 
rest is demanded. It is needless to emphasiic the constant need of extreme 
cleanliness, as well as attention to constitutional treatment and hygiene. 

sequeljE of trachoma— pannus. 

The troublesome sequelae of trachoma are al! natural consequences of 
the friction of the roughened palpebral conjunclivte, requiring, for the most 
part, only a removal of the cause to bring about Ibcir disappearance. In 



certain cases this is no( so. The cicatrices following Ihe absorption 
Erairalalions may so "pucker" the conjutictiva as to draw the lid edg 
inward, producing trichiasis ot entropion^ sod a harsher friction 1j 
from Ihe trachoma directly. The most frequent and troublesome re! 
or trachoma -friction is called 

PannuG. — Though this condition is a corneal affection, synonym 
with vascular keratitis, it is almost always found to be solely Ihe result 
trachoma, and so (o be classed here. It is characterized by a. sub. 
epithelial infiltration of cells and distended capillaries rrom the timbai 
conjunctivie, furming a fine and tortuous tneshwotk toward the cen 
the cornea. 

Treatment. — With the restoration to the normal of (he conjunctiva ani 
lids, pa.nnus generally disappears at once ; when it does not, perittnnf 
[see Oferalimt!) is advised, and is usually successful. When this fftils v 
relieve the corneal irritation and cloudiness, an artiEicial purulent ophtii 
mia, produced by Jequirity {F, 39), has sometimes succeeded in relief 
The eyes are bathed with the infusion for one or two days, I. d., till i 
moderately severe inflammation is superinduced, which may Jie allowei 
IQ run its natural course; if successful, the Cornea should dear 1 
within two weeks. The advantages of this Ireatment are certainly doubt' 
ful, but it is infinitely preferable to the peruicious practice which had 
formerly a certain vogue, of infecting the eye with the discharge 1 
ophthalmia neonatonlm. 

PHLYCTENULAR CONJUNCTIVITIS. 

Synonyrna. — Scrofulous, Strumous or i'ustular Conjunctivitis. 

Delinition.' — Intlammation of the ocular canjunclivs, characterized fa 
phlyctenular at the corneal margin, and sometimes by a congested vascula 
meshwork, counterfeiting pterygium, estending toward Ihe cornea, 
cornea is generally somewhat implicated, Ihe disease being dangerous I 
proportion. 

Causes. — The strumous are most subject lu it; generally occurring i< 
the young, aiucmic, or ill-fed. 

Treatment. — F. 34, a small bit in each eye, once daily, altemoled Oi 
followed by insufflation of levigated calomel with weak atropine drops (Pi 
13, Noll), generally succeed in bringing about relief. Protective ba 
shuuld be worn, for the sake of rest. 
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PTERYGIUM 

a vascular thickening of llie ocular conjunclivo, proljslilj' caused by 
, extending in a triangular Curm from 



toward itic cornea, over which it may grow till the apex reach the 
pupillary space. If not progresave, it may be interfered with only for 
cosmetic reasons. If there is danger of extension upon the cornea, the 
operation of transplanlntion should be undertaken. Simple excision is not 
advised. The operation of Iransplantation consists simply in disseeting 
the pterygium away from the cornea and conjunctiva up to its base. 
The lower flap of the conjunctiva is then dissected away from the globe 
suiTicient to form a pocket, into which the pterygium is twisted and 
folded, aod fastened by a suture or two. The cut conjunctival edges 
are Ihen brought together, and the pterygium allowed to shrivel and 
atrophy. 

Xerophlhalmoa or Xerosis is a dry, shriveled a 
dition of the conjunctiva, for which soothing lotions, 
nod restful treatment, are indicated. Apply F. 22 at 
of lids, 

Pin^ecula. — A small, yellowish dot of sub-conjunclival ti 
ening ; has no pathological signilicance. May be excised. 

Lupus, tumors, epilheliomata and sarcomata, may arise i 
junctival tissues, 
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DISEASES OF THE CORNEA. 

PHLYCTENULAR KERATITIS. 

SynonymB. — Vesicular or I'ustular Keratitis (or Corneiti.s) ; Herpes 



Definilion. — \ superficial inflammation of (he cornea, characlerited 
by the formation of small vesicles, generally aliout Ibe sclera corneal 

Causes. — Failure in corneal nutrition ; usually occurs in Ihe stmmous 
type, in underfed children, etc. It commonly coexists uilh or is conse- 
quent upon phlyctenular conjunctivitis, with which it is closely allied in 
character and treatment. 

Symptoms. — As in all affections of the cornea, the photophobia 
is the contiolling symptom. Children will hury their heads in the 
ss or hide in dark places. Lachrymation is, of course, also 
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Treatmenl. — The general healih must be reached nnd improved b 
proper naurishitient. exercise, etc. With improvEinenl in this respect, the 
phlyctenulie will soon disappear under F. I3,1hrice ilaily. Bathe tbe e;c* 
Treel;, irrigating the surr^ce of the globe with F. I-3, and touch the ltd 
edges at night with F. 23, alternating with F. 24. Warm salt baths should 
be given three or four times weekly. 

Sequelae.^ Ulcers of the cornea, unless checked in season. 

INTERSTITIAL KERATITIS. 

Synonyms. — Diffuse, Strumous, Parenchymatous, Syphilitic Ker 
(or Corneitis). 

Definition, — A diffuse, non- suppurating affection uf the whole co 
chsrActe riled by cloudy or opalesceal opacity. 

Causes, — It is estimated that over 50 % of the cases ate due to inher- 
ited syphilis, which is also shown in the features, teeth and general ct 
lutiou. It occurs mostly in the youtig, and more frequently in girls than 
boys; the general nutrition is at fault. 

Symptonts. — The "sleaminess" or " ground -glass " opacily beginj 
Ibe inaipai accompanied by slight vascular injecllon of the xdjacmt ayHt^ 
laries. The whole cornea becomes affected by degrees. Corneal vascn-- 
laiization may or may not follow. Blepharospasm, photophobia mai 
lachrymation are quite certain concomitants. 

Prognosis will depend, in great measure. Upon the possibility of propel 
and persistent treatment. The duration of tbe disease under treatment t| 
a matter of months, or even years. The general health must be looked 
after sharply. Some imperfection of vision, due to imperfect transparenc]! 
of the cornea, will, at the best, probably remain. Vouth justihcE m mora 
favorable prognosis. 

Tfcalmeril.— The more plainly marked the specific origin, Ihe noq 
advisable becomes the mercurial treatment, F, 36, In lighter cases, todid^ 
of iron, cod.liver oil, etc., should be given persistently. The local treat- 
ment consists in F. 13, dropped in the eyes al least once daily, as a $eda> 
live and preventive of irilic adhesions. F. 5-23 should be used after the 
scuter stage has passed. Peritomy is advisable if vaicularization (Pannv 
of the cornea has proceeded far. Food and hygiene are extremely ii 
portant matters. 

SequelK and Complications. — Iritis, and even irldo-cyclitjs, ar« ■ 
.0 supervene. Nebulx of the cornen clear u]i slowly or not at all. 



SUPPURATIVE KERATITIS. 
Synonsrms. — Abscess of Ihe Cornea; Ulcus Corneee Herpeni; Hypo- 
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I pyon-Keratiti 

f Definition. — A. process of suppuration in [he corneal substance, with 

or without inflammation, leading to abscess and ulceration. 

Causes.— As a. result or complication of inflammatoi; lesions or adja- 

I mous dintbesis are particularly subject to it. 

Varieties. — I. The InBammatory, characterized by the coexistence of 
iufiammalory symptoms; It. The Indolent, or Non-iuflammatoty, in which 
the corneal substance tenda to break down and slough without acute 
symptoms. Either variety may be circumscribed or diffuse. 

Symptoms. — Intense photophobia and lachrymation always accompany 
Ihe' inflammatory type, while the indolent variety may be entirely free from 
these symptoms. 

Diagnosis, etc. — The difiiise yellowish cast appearing during corneal 
infiammation is the proof of infiltration and formation of pus. If the 
breaking down of the lamella: do not concentrate itself at any circumscribed 
spot, there is a general weakening of the whole substance, nntil intraocular 
pressure produces a slaphylomatous bulging forward, in addition to the 
opacity already eiisting. 

When a point or patch of suppuration is differentiated, we have abscess, 
which may break into a superficial ulcer, or may empty itself liackward 
info the anterior chamber — possibly, even both at once — forming a lianlous 
opening. 

Treatment. — When inflammatory symplonis are present, atropine, F. 
13, should be dropped in the eyes freely several times d^ly, both for 
its soothing effect and for the purpose of preventing icitic adhesions. 
Astringent and antiseptic irrigation is advisable. The eyes should be 
tightly bandaged, (o insure rest. Hot fomentations are sparingly useful, 
and F. 7, combined with F. 3$, once a day. The indolent ulcer 
' must be aroused by stimulants to a certain inflammatory activity. More 

peruslent warm fomentations, firm pressure bandages, and at Inst a 
restricted use of F. 34. with calomel insufllalions. Antiseptic dressings 
should be used in all coses, and it is needless to speak of Ihe general 
health. 



SEQUELS OF SUPPURATIVE KERATITIS. 

Hypopyon is an accnmulation of pus in Ihe sDleiior chamber, 

'S hard to distinguish from onyx, a collection of pus belwcen the 
corneal lamellie. By oblique illiimioalion we can gctierally locate the 
deposit. It may be tapped by an incisiun at the comeo- scleral margin, if 
it do not dissppear wilh abalement of suppuration. 

Corneal Ulcers, whether deep or superticia.!, generally reqnire na^ 
operalive treatment in addition to Ihe indications given above. 
foratiDD threaten, paracentesis is to be done at once. Bad relief from 
pain may be gained in Ihe sanie way. 

A pcculiariy □bslina.te and troublesoiiiE foim of ulcer is what faa 
called serpiginous ulcei, or Saemisch's ulcer. It has a curved or waving 
margin, a gray floor, and, unlike most other forms, shov 
dency to extend itself over the surface of the cornea. Other complica 
tiona, Bs iritis, are apt to occur, and hypopyon is almost always present 
Qcabriialion of the edge opposite its extending portion is common. Per- 
foration is more iiable to occur in this form. It geneinlly arises froDi: 
traumatic oiigin. It 19, probably, a fungoid growth. In addition to treat-^ 
ment already indicated, antiseptic dressings are more requibile. Saemiseh'# 
operation was to divide the ulcer just beyond its growing edge, ihroagh tl 
healthy tissue, the cicatrice arresting its growth. The evacuation of the 
hypopyon and aqueous at the same time lessened pressure. The nound is 
kept open for some days. The galvano-caulery is also used for the si 
object and in a like manner. 

Staphyloma of the Cornea is produced by a perfoialing ulcer. 
only treatment is by operation {f. v.). 

Corneal Opaciliea. — ^tf these are not uniform and diffused over 
whole cornea, great help may be found to vision by making an anifiual 
pnjMl. If dilatation of the pupil give belter vision, the clearer portion 
indicates the direction of the proposed iridectomy. Slight or clondjr 
opacities are called Ncbulse. Maculae are more pronounced and eariljr 
reci^nizable, while Leucomata are intense white spots transmitting i 
light, and of unpleasant appearance. In nebulie following recent aloerK 
of the cornea in children, an ointment, composed of gtl. xx— JIJI 
Ibe oil of turpentine to 3 j of vaseline, has often proved bcnchcial u 
prsctiee. Leuconiata are removed by tattooing [see Operalions). 

Anterior Synechia, or adhesion of the iris to the cornea, may be ■ 
product of perforation, whereby the iris gets lodged in the opening. 



THE SCLEEOTiC- SI 

SUNDRY CORNEAL DISORDERS. 

Keratitis Punctala is characleriieiJ l>y Ihe forrnalior of opaque dots 
on [he posterior surface of LlesLcniel's mcmhrane, consequent upon inflam- 
malion of adjacent tissues. These are <!islinguUbable from the spols of 
piymeni or ]ymph left by iritic adheaons afttr synechia. 

Arcus Senilis is caused by fatly ilegeneralinn inimedialely wilhin the 
border, and often forming a complete ring. It is a senile cliangc witbout 
pathological significance, and offers no obstacle to cicalriiatiou.for enample. 

Conical Cornea (Keratoconus) is a cone-like bulging forward of tlie 
cornea, caused by the intraocuhr pressure upon the Healiened or thinned 
(issue. There may be a slight nebula at the apei of the cone. Its diagnosis 
is not evidenl in slight degrees, and the resuhanl imperfection of vision not 
corrigible by Sph. or Cyl. lenses may lead )o a supposition of amblyopia. 
Lenses seldom help vision any. and the operolions advised are on'y partially 
successful at beat. {See Opiralians.) 

Tumors, epithelioma and sarcoma of the cornea sometimes occur. 

DISEASES OF THE SCLEROTIC. 
EPISCLRERITIS AND SCLERITIti. 

These inflammalions arc of mucb the same character, the former being 
the more superficial, alTeclIng the sub conjunclivsl and external scleiolic 
tissues. They may exist separalely or combined. Episcleritis is chatac- 
leriied by a reddish hypera^mia of the episcleral tissue, of circumscribed 
area, showing generally a tendency lo slow movement ahoul-lhe fronl of 
Ihe ball. It is of doublful origin, more freqncnt in women, and obstinate 
to treatment, with liability lo recurrence. Sclerllis, or sclerotitis, is a deep- 
sealed, purplish patch of inflammalion, which may extend to wider areas, 
and which is also tntiaclable and of long duration. 

Treatment. — If the strumous diathesis is present, or syphilitic causes, 
Ihe internal treatment is indicated thereby. Locally, atropine instillations, 
protection, rest ) caustics are contraindicated. Massage has been advocated. 
The frequent occurrence of these troubles, especially episcleritis, in mothers 
nurung their liabies, leads to indications as lo general nutrition and hygiene. 

Corneal iniiltration with inflammations of the uveal tract are apt to follow 
chronic scleritis, and scleral slaphylomatajnay occur from the weakening of 
its fibres. When the cornea is at all extensively implicated, the prognosis 
is much more unfavorable. The Heurteloup leech applied lo the temple, 
alistracling six to ten ounces of blood, will relieve p^n and cut short the 
progress of the disease. 



DISEASES OF THE IRIS AND CILIARY BODY. 
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^^^^^B Causes. — TnllainmalLoii of the iris may result from a number of canscs. 

^^^^B The rheumatic ar the gouty are peculiarly liable to be atLauked, and syphilU 

^^^^V is the origin of a large proportion of cases. Exposure to cold and Iritum* 

^^^^K ate also frequent precedents, while the cxtetision of inflammation froDi 

■ : 
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Varietiea.^I. Plastic, including such types as syphilitic, rheumatic, etc., 
and characterized by the exudation of gelatinous or plastic matena.1. II. 
Serous, from the nature of llie fluid excreted by the iris. HI. Suppurative 
(or parenchymatous), showing a swollen and oodular condition, due to the 
formation of inflammatory products in its tissues. 

Symptoms and Oiagnoais. — A medium degree of lachrymalion and 
photopholaa Ls generally noticeable, and sometimes frontal headaches and 
pains about the eyes are most markei}, while at others, especially in the 
s form of (he affeclion, no pain is present. Owing to the enudalive 
material thrown out, the aqueous is apt to become cloudy and lessen visual 
acuity. The color of ibe iris is altered in varying degrees, often assuming 
, ilusky, rusty or muddy tinge. The sluggishness, and even immobility, 
of the pupil ii always a certain diagnostic sign. Nodular formations arc 
symptomatic of secondary or tertiary syphilis, but it must be remembered 
that syphililie iritis does not always present itself in this way. . Indeed, 
there is no certain sign by which the source of the iritis can be certainly 
named. The patient's history must.thererore.be carefully elicited in order 
to reach the probable origin of the inflammalion. There is nsually a fatal . 
prnneness to Bitension of the inilammation to surrounding tissues. 

Pcogaosis. — With care and proper treatment, and if seen early ciUM^fa, I 
the prognosis is favorable, though certain defects of vision, due to adherenl 
pigment or exudation spots, will remain, if already formed. The duratioa 
of the attack is from a few days to several weeks. 

Treatment. — If uni!er4oyearsof age, immediate instillation of atropiiie 
drops (F. 13) is imperative. If the patient be over 40 the drug, if tt 
all, must be with the greatest caution. This drug exercises a many.rided I 
beneficial effect : Primal is the necessity of preventing adhesioDS of IbC 1 
iris 10 the lens — Posterior Synechia— or of breaking them 
already formed. It sets the sphincter, and hence the body of the m%, 1 
si rest, while also alleviating, to some extent, the )iain. If adhesions have I 
already formed, persistent and oft repeated instillations must be made,, 
until they are seea to be useless. If atropine produce irritative Symplons ■ 



("atropine poisoning"), as it occasionally does, F. l6 must be used; and 
if increased intraocular tension follow its use, it must be discontinued in- 
stantly. If tension continue or increase, paracentesis is advisable. Tbe 
eyes should be liglitly bandaged in severe cases and absolute rest secured. 
Beyond the use of atropine, no local Ireatmenl is usually required except the 
customary antiphlogistic measures. If there be hyperjemia or redema, in 
which case 6 to S leeches to the temples ate suggested. An iridectomy is 
only advisable in the most obstinate esses and when other means have failed. 
The great danger of producing glaucoma in the old forbids any bat the most 
prudent and minimal use of atropia ; so it is well that the disease is foe the 
most part confined to young and middle-aged adults. If the gouty, rheumatic 
or strumous diathesis be present, the proper constitutional remedies must be 
persistently given, and if n history of syphilis is elicited, the general poison 
must be proceeded against after the usual manner. Mercury and the iodides 
are, indeed, beneficial in any iritii, especially plastic and suppurative. 

Scquelie of Iritis, — The pupil is often irregular, because of the posterior 
aJhesioiis; but if these adhesions, under atropine, do not give way except 
unequally, the pupillary edge may present the appearance of a looped cur- 
t.iin. If the edges remain uniformly attached, it is called Exclusion of 
the Pupil. If the lymph thrown into the aqueous form in a kind of mem- 
brane occupying the papillary space, we have Occlusion of the Pupil. 
Somclirats the iris becomes attached or caught in wounds of the cornea 
and Anterior STnecbia is the result. This rarely happens except in 
injuries. In excluded or occluded pupil there is a. tendency to an increase 
of fluid in the posterior chamber, which will bulge the iris forward, and 
may proceed so far in interfering with the excretion of fluids as to set up 
secondary glaucoma. Spots upon the lens capsule are apt to remain after 
recovery, when there has been auterior synechia. Hypopyon may be 
produced by iritis. Cataract from proliferation of the leits cB[)sule epi- 
thelium often happens in chronic irido-cyclitis. 

CYCLITIS. 

Definition. — Inflammation of the ciliary body. 

Causes. — Most generally from injuries, but also by continuity of tissue 
from iritis, choroiditis, etc., and from sympathetic ophthalmia. 

Varieties. — Plastic. S=ro us and Suppurative, having no special diag- 
nostic signs, and u,]\ treated alike. 

Symptoms and Diagnosis. — A deep-seated circimicomeal ring of 
injection; the congested vessels do not move with the conjunctiva; exees- 



^ve lendemcssj the aqueuus an<t vitreous 'will be found lo contain i 
tioQ products, and are someliraes so turbid as to intetfere with visior 
t^hthalmoscopic examination. Hj^popyon may exiit, and severe ciliaiy 
neuralgia is not infrequent]]' connected with these symptoms. 

Cycliiis rarely exists without iritic eomplicalion — irldo-cyclitis — and ll 
choroid also usually participates. 

Prognosis. — If talten in its inception or early progress, it can 1 
usually arrested; but if not combated llius early, or if it do nol yid 
readily to treatment, serious results are prone to occur. A penetretlt^ 
wound {set Injurifs) is especially dangerous. Great cloudiness < 
the humors, due to large amounts of exudative material, is apt to t 
followed by glaucoma, disorgani nation of the vitreous, and sympalheli 
ophthalmia, of whicb last the earliest signs must t>e watched for wit: 
extreme vigilance. 

When the process of atrophy or shrinking of the globe begins, enucleq 
lion is to be urged. 

Treatment.— Same as for iritis. Warm fomenmtions or leeches lo Ih 
temple help to empty the engorged vessels. 

See, in this connection, Sympathitic Opiilhalmilis, fijurits, Enm 
eUalioH. 



DISEASES OF THE CHOROID. 
CHOROIDITIS. 

Catiscs. — TnHammalion of the choroid is roost frequently caused b] 
nyphilis. inherited or acquired. Distention of the tissues by posterior rtV 
phyloma often gives rise lo a local or more extended choroiditis, Tb) 
disease is noticed most frequently among those of a strumous ^alb^i 
The ultimate causes of very many cases are at present impossible to maki 
out. Injuries and wounds are the most common Causes of suppunUinl 
choroiditis. 

Varieties Serous, Plastic or Disseminated, and Suppurative — with 

many subdivislotis—and Sclerectasia roslerJor. 

Symploms and Dia^osis.— I. Semus CieraiJi/is presents no marited 
objective symptoms except, perhaps, a difTnse cloadiness of the vitr^oW 
and slight floating opacities. The intraocular tension is increased, ma J 
may be mistaken for glaucoma, to which it may lead. The ophthaln 
Kope shows no lesion of the fundus oculi. 

IE. P/astrc ar DissiminaltJ CAaroiJilis - usaaiiy binocular- is in i 



incipience hardly distinguisliable by ttie opbthnlmoscope from the normal 
fundus." 

The only means uf diagnosticating this type of choroiditis isby Ibe ophtlial- 
moscope. There are many varieticst Choroiditisdissemiiiatasimplen; Cho- 
roidilisartolarls; Choriorelinilis cenlralis, or circiimscripla; Sypbililic, fU. 

Round, grayish-white spoil of exudation maric the inception of the dis- 
ease. Atrophic changes ensue, by which the sclerollc becomes visible as 
while patches surrouniied by a girdle of black pigment. No cirtain sign 
indicates the lesion as due to syphilis, ihriugh small circumscribed posterior 
patches, with little tendency to grow and coa!e-ce, and surrounded by a 
faint reddish zone, are pointed out as particularly symptomatic. The vari- 
ety called Ai-folaris is confined to the pisterior pjle of the eye ; the others 
usually begin at the periphery. 

That the choroid is the primary seat of the lesion is shown by the fact 
that the reliniil vessels can he traced ever the 5pn'.s of atrophy without 
change. Rarely the pigment epithelium atrophied as a whole, and the 
choriacapillaris is plainly exposed. Opacities and cloudiness of the vitre- 
ous may Eusue. Siolomata are results most certain to follow from retinal 
injury and pjrticipation in the iiidammatory chaiigei. and these are trouble- 
s ime, as they are more centraJ. Micropsia and metamorphopsia show, if 
present, the retinal changes. If the choroiditis be peripheral and extensive, 
a contraction of the field wdl follow, 

111. Suppiirativt Ckaroiditis, unlike the other form'i, makes itself known 
by all the signs of acute ajid rapid general inflammation in the external 
visible (issues. The exudative material thrown out between the choroid 
and retina., viewed by the ophlhalmoscope, givEi us the convincing diag- 
nostic sign : a golden-yellow'sh reflex. The vitreous and iris particularly 
are implicated, and in the milignant forms all the ocular tissues ate rapidly 
drawn into the fatal ptogress. the condition oi pt^Hophthalmitis. It is need- 
les; to say that the patient sulTcrs inten^iely. 
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IV. Under Myopia we have alluded to the fact of chnroMiiis aecon 
ing ihe formation of posleiior Btiphylomata, eilher as canse or cfFect. 
form of choroidilis is called sclerotico-choroiditis posterior, or sclert 
potteriur, and usually ii present in high degrees of M. and always jr 
jrcssive M. The " M. crescent " increases the area of the ■' Wind spot. 
Ir inflanimalory symptoms follow, the piogressiveDess of Ihe atrophic 
changes of the choroid is certain. The connection of £lau 
syii>|4onis with the alalionary (non-uijlanimatory) ijpe of postt 
phylomata, shows that the recession of the posterior pole of the eje 
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PrognoBis must be very gunrdcd, and is, on the whole, nnfavorahlc, 
There is more probability of arresting the progress of Ihe serous type. 
(he diisemtnaCed, one can, at be;t, only hope to retain a pan of ihe vl 
left, while the suppurative variety marches on irresistibly lo a fatal concla- 

Tliose ofBicted with a l.nrge Btnphylonia poslicura are in Constant 
ger of its increase, of choroidal inflimmalion being indnceil, or of gll 
IS symploma. 

Treatment, — If there be a history of syphilis, clear or suspected, ifce 
indications should he sharply followed up, and even in all cases a "mixed 
treatment" will not be amiss, as tendii^ to hasten Ihe absorption of the 
inflainmalory products. If anicmia or other conslilulinnal weakness idioW 
itself the system should be supported by firm tonic treatment. As lo IdcbI 
trealment it will be oftin only pnlliative. The use of atropine, 
where iritis coexists, is not advisable, because of its tendency to prodnceilK 
creue of tension, one of ihe greal hazards of clioroidili? 
the vessels and external tissues be evident, warm fomenlations, and anli- 
phlogistic measures are ui^ent. Whenever there is a marked rise of ' 
ocular pressure a speedy iridectomy, or at least, a paracenlesis of the 
rior chamber, should l>e doue. Pain may have to be relieved by the 
letnporaiy expedient of morphine hypodeimalically injected. Leeches 
be deemed advisable. Absolute rest and immobility of the eye are 
monded in critical stages ; stooping postures to be avoided in a 
able hope i* onen past while we still hope, and enucleation U 
« before proceeded with. 



^^B DISEASES OF THE CRYSTALLINE LENS. 

^^^^Prtfinition.^Opacily of the kns or of its copsule. 

Causes. — Renal disease has been supposed to be the cause of idiopalbic 
cataract, but it is more probable, though only a theory so far, that alhero- 
matoua degeneration of the carotid, diminishing the nutrition of the eje, Is 
Ihus early felt by the lens, producing calcareous and fatty deposits and other 
senile changes. Traumata are frequently the cause of cataracts. 

Varieties. — I. Congenital; II. Acquired (resullof general or local dis- 
ease); III. Traumatic; IV. Senile. Subdivisionsof these classes we shall 

Cataracts may, of course, be simple or complicated; they may be sta- 
tionary or prc^essive ; they may be soft or hard. The mos» important 
distinction refers to their maturity or "ripeness," whence they are classed 
as unripe, ripe, or over ripe (Morgagnian). 

Symptoms. — Disturbance of visioo and reduction of acuity according 
to the kind of cataract and its maturity. If the opacity begins al the centre, 
bright light which contracts the pupil lessens visual power. " Fogginess " 
and " spots " will he complained of. 

Diagnosis, etc. — I. Congenital cataract maybe complete or partial. If 
complete and there be an otherwise healthy eye, with an ability la tell light 
from darkness, the operation of Discissim fhoutd be advised. If incom- 
plete it is well to lest the possible advantage of a preliminary iridectomy, 
since, if no improvement result, this will be of use in subsequent extraction 
of the lens, and if vision is belter thereby, it spares the patient the double 
infliction of heavy spectacles and loss of accommodation. 

Zonular, or Lamellar Cataract is either congenital or arises idiopath- 
ically within a few months aAer birth, though often not discovered till in 
youth. In this variety a zone of opacity, supposed to be produced by a 
temporary interruption of nutrition during formation of the lens, lies be- 
tween a transparent centre and periphery. The patieul may be considered 
mythic, and the cataractous shell fail to t>e discovered except upon' dilata- 
tion of the pupil. It is usually stationary. If vision is not greatly im- 
proved by dilatation of the pupil there can be lillle improvement by an 
iridectomy and discission should be at once proceeded with. 

Posterior Polar Cataract is a congenital opacity on the posterior pole 
of the lens or its capsule, and sometimes a line of opadly extends through 
is of the lens to the anterior surface, thought to be caused by imper. 
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feet absorplion of tb; byaloid artery. In these cases much may naturalljr t^ 
hi>])ed from an aTtificiol pupil, liut if this faili disci^ion ii the next step. 

Pyramidal Cataract is rarely congenital, being acquired in childhiM 
in the following manner; A ^wrforating ulcer of the cornea 
the anterior chamber, and the lens is pushed forward in cnotacl with lb| 
inflamed cornea, when it is covered wilh lymph. This exudative materfa 
is drawn (o a point in the shape of a cone* by the recession of the 
when the aqueous chamber reiiUs after the perforation has been plut 
If dilatation of the pupil show clear space and improve vision, an irideclon^ 
may oot require a subsequent discission. 

Diabetic Cataract (acquired) somEtimes follows the ill-nutrition i 
diabele<;. The lens is unifoimly and densely opaque, s 
advisable by the method preferred by the surgeon. 

Traumatic Cataract results from injury to the lens, either by aj 
contact of the foreign body, or by rupture of ibe capsule. Perhi^ ll 
, effect has often unconsciously been brought about by the mere touch, whiiil 
is all that is necessary, of the forceps or linife during a 
paracentesis. The lens undergoes absorption just as if a discission had been 
performed. 

Senile Cataract is the most common and the most important. The 
opacity usually begins in the centre and proceeds slowly to the periphery, 
though it is frequently the reverse, or may begin as a diffuse affection. It 
rarely happens in those under lifty, and the lime of ri]>ening (extension of 
the opacity to the whole body of the lens) varies greatly after its iiicejMion. 
sometimes occupying many years. The incipient stages are extreniely 
difficult to diagnose from a dulled and grayish transluccncy of the capsule 
in old people. By oblique or fot^al determination this condition simulates 
beginning cataract exactly. By transmitted light, at a distance of several 
inches, the difference is delected, ff the fundus reflex is clear and oni- 
fonnly red. there is no cataract, which would give a yellowish tinge anil 
obstruct a view of the fundus. 

It is highly important that the cataract we propose extracting shall b« 
ripe. If not so, those portions of the lens which are unripe will be left in 
the eye, to create irritation and irremovable remains. The usual test of 
maturity is when the iris throws no shadow on the lens substance behtuil 
it while ne illumine it by oblique focali/ed light. If a line of blackness is 
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cleariy visible, it shows tlie lens is still transparent at that point. Slight 
exceptions to this rule have lieen pointed ont, but they are summed up in 
the rule that ogieration should be deferred if the cortex at any angle of 
illuminalion show any gUtler. as fiom faceted surfaces or secCois, even 
thoagh lIiE iris throw no shadow. In over-iipe cataracts the cottica.1 
ponions undergo degeneration and liqueiy, Ihe centre still preserving its 
yellowish cast, though prolrably displaced, by its smallness and gravity, to 
the lower part of the capsule. This is called Morgagnian cataract. 

It is also necessary to determine the consistency of a cataract. A 
biaish-white or opalescent lens, and particularly if it be large and press 
the iris forward, is a soft cataract and not titled for the usual methods of 
extraction. Such a lens is best removed by suction, preceded by a discission 
lo break up the harder nucleus, if there be one. In soft cataracts the nucleus 
is small, and the cortex shows broad, gUlIering strix. In hard cataracts 
the nucleus will be large, of an amber or yellowish hue, and the cortical 
slrifl! will be very fine and delicate. 

TreatmcDt af Senile Cataract. — Whether, being certain of oar diag- 
nosis, we should tell the patient plainly that he has cataract, or only "an 
incipient lenticular opacity," depends both upon the physician and Ihe 

patient. Each case must be decided for itself. If one eye is ainne affected, 
the other remaining good, it will be a matter of great comfort to the patient, 
becaute to await an indetinite period, perhaps years, for the ripening of 
cataracts in both eyes, is an inexpressibly painful condition of atfairK. 
' Sometimes tinted glasses, giving an increased diameter lo the pupil, nflbrd 
relief. Atropia for the same ohjca Is not advisable Both -| Kph. and — 
Sph. lenses may he-tried. 

Various methods of artilicial ripening have lieen proposed. Puncture 
of the CB]»ule is liable to be followed by swellinj; of the lens and g!auca> 
matous symptoms, and iritis may supervene. An iridectomy seems lo help 
forward the maturing process. 

Removal of the ripe cataract is not advisable if the vision of the other 
I eye be perfect, or nearly so, because the difference in refraction renders 
I binocular vision impossible, and the patient is not so well pleased after the 

It is not considered prudent to operate on both eyes at the same time, 
I though both cataracts be ripe. (Sei Ofiita/inHi.j 

' ProgDosia. — DilTerent operators reporl highly varying percentages of 

I success. It is imix^nant to note that success to one may not lie rated as 
I tucb by another. There are so many contlicliug and delicate cliauces that 
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positive promises are never warranted. If the patient's health be g 
the tissues as elastic as consiBtenl with age, the light perceplSo 
decisive, s hopeful result is lo be expected. The pupil should be a 
aud the ocular tissues and adjunctB in a normally healthy condition, 
delinite degree of acuity of vision should be promised, for s 
may be deceptive, either for better or worse. Amblyopia usually ci 
with congenital cataract, to render the operation less fortunate as regard 
sight, though highly successful a.t a surgical proceeding.* 

RECURRENT CAPSULAR CATARACT. 

SyDonyms. — Seconiiary or Membranous Cataract; Opaque 
Secondary Pupillary Membrane. The term Secondary Cataract woi 
seem proper and filling, but as this is applied by some aulho 
caused by local diseases in adjacent tissues, or to contact of the tens 
vascular tissues, in contradistinction to idiopathic Cataract, the I 
come of dubious meaning, and hence best discarded altogether. The i 
given above to the affeaion iti question accurately esprcsses the conditu 
which is a source of sufficient trouble to both physician and patient 1 
warrant an exact nomenclature, to say tlie least. 

Definition. — An opacity of the capsule, eithf 
remaining or appearing aller removal of the lens. 

DiagnoBis, etc.— Shreds of Ihe anterior portion may remnio and bIo<i 
up the path of the light, or, as more commonly happens, the posterior por- 
tion was at the lime of the operation already opaque, or becomes so sobse- 
qncntly. Sometimes this capsule, though not opaque, tiecomes shriveled 
or puckered, and produces a disturbance of vision quite as Iroublesome as 
if not transparent. The ophthalmoscope, by focus upon the capsule, gives 
the only trustworthy view of the impiediments. The capsule remnants may 
be bound up i>y a membranous deposit, which will greatly modify the prog, 
nosis, otherwise very favorable. 

Treatment. — Se^ OffroHens. 

DISLOCATION OF THE LENS. 

Synonytn. — Ectopia Lenlis, Luxation of the lens. 

Causes. — It may be congenital, spontaneous or irauroiilic in origin, 
partial or complete in d^ree, backward uilo the vitreous or forward inlo 
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THE VITREOUS. 91 

Diagnosis. ^Wilh [he ophthalmoscope ihe edge of (he lens ciin be seen 
in partial dislocation, as a curveLi and narrow dark line. By oblique focal 
illumination the opalescent hiie of the lens can be seen. The patient may 
complain of diplopia or di tortion of objects. If the lens is in Ihe anlerior 
chamber there can be no trouble in seeing it. Sometimes il may pass back 
and forth through the pupil, according to the position of Ihe body. Wher- 
ever the iris is not supported by the lens il will be found to be tremulous 
upon moving the eye, an important diagnostic sign. There is, of course, 
complete or partial loss of Ace, according to Ihe degree of diilocalion. 

The complete dislocation of the lens is apt to set up irritation and possi- 
bly gUucomatous symptoms. 

Treatment.— Complete dislocation of the lens into the anterior chamber 
demands its reoioval at once. If the dislocated lens has fallen into the 
vitreous, glaucomatous signs must be watched for with care. It is so dan- 
gerous to attempt its removal from the vitreous that to allow it lo remain 
seems preferable. 

In partial dislocations, if vision be not greatly interfered with, nothing 
should be done. An artificial pupil, away from the lens substance, often 
gives a happy result. 

In partial luialioDS no spectacles will help; in complete luxations the 
iphakia. {Sft Opiralions ) 



DISEASES OF THE VITREOUS. 

HYALITIS. 

Causes .—Inflammation of the Vitreous does not arise idiopathically, but 
is induced by the presence of a foreign body or by choroiditis, retinitis, eU. 

Diagnosis, etc. — By accommodating for the vitreous the proliferations 
of the vitreous cells, or the formations of connective [issue elements which 
constitute or follow the inflammation, may be detected with the ophthal- 
moscope, either OS a difTused or circumscribed cloudiness, or as dark fragile 
threads or films, either fixed or floating, or again as more decided and large 
bunds of Rlunenlous opacities. If the indammatory process has reached 
a suppurative stage the appearances have a yellowish cast. In the severe 
forms the opaque condition of the media renders examination of the fundus 
impossible. In this condition the prognosis is extremely unfavorable. 

Treatment.— So local treatment of Hyalitis, as such, is advisable. 
Those constitutional remedies aiding in the absorption of cast-olT ptuducis, 
especially the "mixed treatment," are commendable, and leeches to the 
temples also. The constant current is advisabli:. 
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OPACITIES OF THE VITREOUS. 

those produced by its own proper i 
from the syphilitic virus diflused like a fine dust through the 
stance; or from the eiiidnlive material thrown off by the adjac 
or from hemonhages into its substance. The syphilitic " dust " will 
generally disappear under proper medication, while other forms ate 
more permanent, M ouches Volantea, or masca: volitanles, itnprr- 
feet vitreous cells probably, aie often troublesome to the palienl, have 
no pathological signiBcation, and yield to no treatment. Synchisis 
Scintitlana, brilliant floating specks, sometimes annoying the olil, are 
cholesterine or (yrosin crystals floating in the over fluid condition of 
Ihe vitreous somelimes found in the aged, and which render caUraCI 
operations upon such eyes very haiardaui, from the ease with which 

FlocCuH and speclts are more freiiuent and annoying in the myope. 
Cysticercus in the vitreous, rave in any country, is fortunately of «- 
Iremeiy unusual occurrence in this country. 

For Foreign Bodies in the Vitreous, refer to Opfrationi. 

DISEASES OF THE RETINA. 

General Considerations.— II is in diseases of the retina that the oph- 
thalmoscope linds ils chief work and excellence, but precisely this work 
tests to the full the physician's delicacy of perception and fineness of judg- 
ment, to which must undoubtedly be added his length of experience. To 
these great natural diJGcutlies of reaching a.ccurate conclusions must be 
added ihe fact, that may as well be confessed, that to Ihe ophthalmoscopic 
revelations of departures from the normal cannot in all. or even in many, 
instances be attached any absolule signiRcation of general disease. How- 
ever strong Ihe probability, it is still more certain thai the eiccplions are 
numerous and dare not be forgotten. We know, for esaraple, that nephritic 
disease must enist for a considerable period of time before there aie retinal 
indications -. we also know that in only a few cases (from lo to 30 ^ ai« 
Ihe estimates) does the retina show any lesion; and. lastly, we know that 
Ihe peculiarity of the retinal appearance deemed pathognomonic not seldom 
eiistB without any kidney affection whatever. Such limitations, however, 
inusl not lead us to beliltle the Iranscendenl value and importance of retinal 
study. Doubtlens, the failure lo find a more absolute law is the fault of the 
observer, and not of the observed : and perliaps, also, Ihal. as solar pho- 
jgrapliy showed what Ihe eye and telescope never saw before, so ibe 






of this art \o the retinn may, it it tie found possible, give us 

sin that only much practice will give one that easy recogniliun 
□al retira and a sharp perception of Email departures from it. 
oT instance, a condition, Hypericmia of the Retina (which we 
our consideration because of its lack, clinically speaking, of 
; impoitance), which is recognized simply as a slightly increased 




flush of the retina and disc combined with a hardly perceptible ii 
fullness and tortuosity of the vessels; but these are changes in oi 
that are permanent, or, in other words, normal in another; sa I 
these facts alone we reach no diagnosis. Many other subtle hints 
cations must be Woven in with these. 
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In the Normal Fundus the wide variations of pigntealation, wbii 

e purely physiological, often cause errors of judgment in the novice. Tl 
la itseir is invi^hle, though in some young and healthy sut^ects the 
is a beautiful phenomenon occasionally seen, ca! ted its "watered" or"iIia 
silk " appearance — a shimmer which flits over its surface, or centres aba 
the macula like a half- invisible halo. It is a beautiful illustration tjt d 
interference phenomena of light, the reflections from the anterior and po 
terior retinal layers reaching the observer's eye in different phases, tl 
quantity of such reflections being too weak to produce colors, as they d 
for example, in exfoliated anliLjue vases, or in any inorganic substance. 

The fovea and macula may be looked for a long lime before Ihey becrn 
visible, the absence of all vessels from this spot or its neighborhood beii 
noticeable. The arteries are relatively smaller than the veins, and sho 
a light central line running through them, much paler in the veins, if 
exist at all. The papilla in heillh has a clear, pinkish, gelatinous, whi 
hue, is ronnd, with deiinile bouLidaries The central depression, the cuj 
ping of the disc— physiological cup — if present, may exist in wideljf 
varying degrees without being abnormal, and in such pits the lamina crib 
rosa is plainly seen, like Rne sieve wires. No pulsation of the 
vessels is observable, except sometimes a venous pulsation upon the disfi 
Arterial pulsation may be superinduced by glaucoma, and perhaps 
pressure of the finger on the globe. 

A phenomenon sometimes exists which, to the inexperienced eye, m 
simulate the signs of albuminuric retinitis loo closely. It is Call 
Opaque Hervc Fibrea. At the papilla the axis cylinders are uiua) 
divested of their medullary sheaths; but sometimes these are persslei 
and, carried over upon the retina, produce white, comet like patches ral 
ating beyond the papilla edge. They have uo pathological signi&ctUK 
somewhat the normal siie of the blind spot, because ti 
passage of light rays to the retina beneath arc intercepted by [he 
sheaths. 

Now, as the retina is invisible, it follows that all its indications of dei 
ations from the normal Consist in the fact of its becoming visible, and. aa 
corollary, it follows that whenever it becomes visible for the physician^' 
has ipsofacio lessened the visaal jxissibilily of the patient. 

RETINITIS^GENERAL FEATURES. 

CauflCB. — Although cases of retinitis ate met with that we cannot n 

cilically ascribe to causes beyond the retina, the feeling is gaining gton 

that a strictly idiopathic retinitis does not occur. However uncertainly 



a»tt hoc may be considered a proptir hoc, we are convinced that a f ropier 

lesions precedent to the retinilit — as, for example, in prolonged eiposuie 
or excessive use — the resultant aSeclion is more the oature of a functional 
trouble than a true itiflammation. Of lucai causci the most commuQ is 
choroiditis ; tbe retina lying in such close contact cannot but be aSected 
by lesions in that tissue. Panophthalmitis produces at once suppurative 
inflammation of the retina, while optic neuritis is extended, by continuity 
of fibres, on to the retina. The mast common sources of retinitis, how- 
ever, are conslltulional dyscrasia:, of which the principal are albuminuria, 
syphilis, leucocythsemia, etc. 

Symptoms. — The painlessness of retinitis is a noteworthy fact. Dis- 
turbances of vision are almost the only subjective symptoms. These con' 
sist, for (he most part, of scotomata, dimness, metainotphopsia, etc 

Diagnosis is by the ophthalmoscope alone. Diffuse retinitis is some- 
limes met with, and is discerned As a dulling of the glowing choroidal 
reflej:, a haiiness, which must not be confounded with lessened transpar- 
ency of the media, from which it is not easy to distinguish. A description 
of the nnlurc of the opacities that are circumscribed will be given under 
the various types of clinical disease, to be enumerated in succeeding pages. 

In diseases of the retina the papilla commonly shows signs of more or 
less direct partici|ialion and connection, cither as cause or effect ; but since 
tlie two lissuci have a certain independence as regards their palhology, il 
is thought best to consider each class by itself, for the sake of clearness. 

ALBUMINURIC RETINITIS. 

Dutgnosis. — The ophthalmoscopic signs of nephritic retinitis are con- 
sidered more ceitainly indicative of Brighl's disease than is usually the 
case in other affections. The early stages of retinal changes usually 
pass unnoticed because of their diffused nature and slight degrees. This 
is the stage of general infilttallon, oedema and e^tudalion. A grayish haze 
seems to be spread over the whole surface, including the papilla. Extra- 
vasations of blood are few and not easily delected. 

In the advanced sta|;es of the disease, and eipecially in the chronic 
granular type of kidney disease, yellowish white spots or patches appear, 
with a tendency to group themselves about theimicula; these are clearly 
outlined, sometimes glistening in appearance. Besides these spots there is 
generally a broa<l, encircling splash of sunshine about the papilla, which 
Itdiatincl edges and ha^y outlines. Hemorrhagic spots are now 



marked, nnd may become blended in larger blDtchcB a 
groniid. 

ProEllosis depends upon the clearness and certainty of the disgno^ 
together with the prognosis of Ibe general disease. If this ii 
recover, and unless the disorganLialion have proceeded too far in 
there will generally follow much clearing up, and improvemeni 
will ensue, the eKtiavasations becoming absorbed, liut when the pajnlk 
bas been largely implicated, and there has been much redema of the n 
tissues (sometimes this swelling even produces hypermelropia] a.nd b 
hemorrhages, atrophy of the nerve and retinal elements (ollaws, regardlm 
of llie cure of tlie general disease, with a certain progress to blindnes 
Tlie most favorable prognosis may be given in albuminuria from fevei; 
pregnancy, etc. 

Treatment. — Enccpt the local alislraction of blood in acute stages a 
the disease, the treatment consists wholly of con; 
reinstate the normal activity of the kidneys. It is possibly of advantage t 
quiet the ciliary muscle with weak atropia instillation 
action upon the choroid. Rest, and in severe ca^es banda^ng the eya 
are, for the same reason, to be advised. 

Diabetic Retinitis is by the ophthalmoscope indistinguishable frol 
albnminuric, so that the urine should be tested with this ii 

SYPHILITIC RETINITIS. 

Diagnosis .^Tlie initial stages are the same as in albu 
Hyperannia, serous enudatioo, a grayish or bluish-gray film-litie veiling ^ 
the retina and papilla, increase of tortuosity and dilatation of the v 
with proportional attenuation of the arteries. At a more advanced period 
the while dots and spots about the periphciy of the fundus ate less brillial 
and glistening than in the albuminuric type, and ai 
these. The large spot of papillary opacity is also far less frequently present 

Entravasalions of blood, though occurring, arc less apt to be so frequen 
and pronounced as in the preceding form, while the synchronous Inilaii 
malicm of the choroid, iris, etc., is most certain to lake place, rendering til 
diagnosis more sure. The vitreous and aqueous opacity is probably increaaei 

The progress of the disease is more rajud, amblyopia setting in earl 
and in a marked degree. Nyctalopia is a common symptom, and met 
morphopsia occur. Inherited or acquired syphilis may produce the retin 
affection. The prognosis is a little more favorable than in olbumiDutiB. 

Treatment. — I'urelyconstitulional. 
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LEUC«MIC RETINITIS. 

Besides Ihe common charactcrislids of diffuee relinilis and pale extrava- 
sations of blood, Ihere is nne ilislinctive sign — a psHsh-yellow hue of the 
whole fundus. There is pallor of the vessels, the arteries having the more 
saflron lint. 

ANEMIC RETINITIS. 

It is ceiiain that progressive pernicious anxmia may be attended with 
marked retinal lesions. Inflammatory changes may not be marked, but 
white patches oflen occur, and there is a notable tendency lo hemorrhages 
in the region of Ihe papilla. The marked pallor of the fundus and arteries 
is the most notable a.nd constant ophthalmoscopic sign. 

ISCH.ffiMIA RETIN,E. 

Of rate occurrence and unknown cause. The symptom is com|ili-te loss 
of sight of both eyes ; the retinal arteries are emptied of blood, or are mere 
threads; the veins E^eally reduced. Under the inflnence of tonics, the 
return of blood and of vision occurs wilhiu a few days. It is ycnerally 
bilateral. 

RETINITIS PIGMENTOSA. 

Definition. — A pigmentary degeneration (rather than inflammation) of 
Ihe retina. 

Cauaes.^This slowly- progressive, incurable, chronic malady is most 
commonly an inherited affection, found most frequently in the descendants 
of consanguineous marriages. Inherited syphilis may be held accountable 
for some cases. Though generally appearing in childhood, the almoht 
crrtam blindness may not arrive till in old age, though great limitation of Ihe 
field, nyctalopia and other defects of vision early begin their fatal march. 

Dia^osiB, etc. — The earliest sulijeclive sj'mptora is inability lo see 
well al night, to which is soon added the inability to see well at any time 
except directly in front of the eye. 

By the ophthalmoscope the retina presents a very characteristic appear- 
ance. Daik streaks of pigmentation, like tree moss in shape, trail over 
Ihe fundus, without any order or preference of place, except that they begin 
al the periphery and gradually draw toward the macula. These have been 
likened to the Haveraan canals of bone. In some cases the disease is said 
to exist without this pigmentation. The prc^osis is bad. 

Treatment consists in persistent tue of the constant current, by which 
cases have been known in which the progress of the disease has been 
arrested, and lljc fields of vision enlarged,andlhisia all that can be hoped for. 




RETINAL HEMORRHAGE, OR APOPLEXY. 

CauHes.^The variety here considered is not Connected wilh retinal in- 
flammatory process und may occur idiojialhically or as a result of other 
lesions. The most common sources are the alhemmatous condition of Ihe 
vessels in old age, hypertrophy of the left cardiac ventricle, as a result of 
paracentesis or other sudden diminution of intraocular pressure, sudden 
increase of the tension, as from coogh, muscidai strain or pendant position 
of the head, Disturliance of vision, of course, is proportional to the extent 
of the hemorrhage, 

Diagnoais. — l)y the ophltralmoscope. 

Proi^osis. — According to the severity of the hemorrhage and its ccn 
tml position. If the macula is attacked the prognosis is had. If the vi(tc> 
ous is reached by the blood, glaucoma may be produced, possible detach- 
ment of the retina and certain scotomata that will probably be permanEDt. 

Treatment. — Rest, dry cups or leeches to the temples, application of ^ 
l»ld to the eyes, and careful attention to general therapeutic 



HEMORRHAQIC RETINITIS 

Unites wilh the preceiiing symptoms those of inflammation of the idiDal I 

tissues themselves; is caused by much the same lesions as simple heinor- I 

rh^e. There is more regularity in the ajipearnnce of the blotches, often I 

being called flame-like in appearance. The prognosis is worse than in ihs I 

last preceding case, the treatment the same. The primary cause is atwaji I 
to be sought for. 
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THROMBOSIS AND EMBOLISM OF THE RETINAL 
ARTERY. 

Symptoms, — Rapidly progressive blindness beginning at the periphery J 
and quickly proceeiling to the centre. 

Diagnosis, — The differential diagnosis between thmmbosis and embol- I 
ism is not clear. There is pallor of the disk and retina, diminution, c 
to a thread, of the arteries, and to a less degree of the veins, a grayidl- 
white opacity appears at the posterior pole, because of failure in nutrition j I 
the macular standing out sharjily by contrast with the surrounding white. 
Atrophy of the disc and retina are apt to follow and the prognosis is very ^ 
unfavorable. 

Trealrocnt is of no avail unless it be massage of the eyebaJl, which i 
should lie tried, in the hope of removing the embolus. Temporary losses ] 



of sight are indicatioos for Ihe necessity of such general 
restore nigor to the general circolation. 

BLINDNESS FROM INTENSE LIGHT. 

There have been cases of partial or complete loss of sight from exposure 
of the eye to the sun or electric light. A central blind spot is produced, 
the ophthalmoscope showing an opaque spot of white at the macula sur- 
rounded by a ring of Congestion. This is probably due to a coagulation 
of the albumen of the retina. The prognosis is bad, as the central sco- 
toma will probably remain, despite all leeches, electricity or hypodermatic 
injections of strychnia, which may be tried. 

DETACHMENT OF THE RETINA. 

Causes. — Fluid albuminoid effusions between the retina and choroid 
which themselves may have many origios. Myopia of high degree (pos- 
terior staphyloma) Is said to cause 50 per cent, of this distressing malady. 
Blows and injuries may give rise to it, diseases of the vitreous and intra- 
ocular tumors can also produce it. 

Symptoms.^Loss of vision, corresponding to the detachment. If, as 
is usual, it be below the horizontal meridian of the eye, objects above are 

Diagnosis. — If the detachment he in its incipiency or fresh, it may 
not have lost its red reflen, and hence the trouble escape the eye of the 
eiaminer. When more advanced in its progress, the red rellei fails where 
tlie deiachment begins and a blueish-gray curtain is seen wiving freely in 
the fluids with motions of the eye. The vessels appear black and some- 
limes hidden by the folds. This dirk porti^re-like curtain may sometimes 
be plainly seen by the naked eye. 

Prognosis is unfavorable, though the prioress of detachment may be 
arrested generally. 

Treatment consists in tapping the sclerotic beneath the curtain and 
drawing off the sub retinal fluid. 

GLIOMA OF THE RETINA. 

Definition.^A maligna.nl lumor of the retina. 
Cause. — Idiopathic, often congenital ; ultimate cause unknown. 
Symptoms. — Occurs in young children only; generally is noticed in 
It year or two of life. Its early stage gives no intimation of its ex- 
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"jftO DISEASES OF THE EVE. 

iilence by pain, and though bliiidneEs has set in some lime before t1i« glianM 
becomes visible by oihcrs, yet, from the age of the child, no notice of ihii 
blindness is taken. 

Dia^oaia. — Up to the time the growih becomes visible by the naked 
eye through the pupil, pain, swelling or signs of inSammalion have nol 
mode themselves noticeable. A shining, glislening white appearance may 
be seen behind the pupil. The tension is either normal oi subnormal. The 
sad thing about this <3isease is that the child is not genernlly brougbl for 
treatment till this stage is past, and then it is usually too late even to lave 
the little patient's life. In the second stage the growth has lieguo to push 
its w&y forward, carrying retina., lens and iiis with it, tension becomes 
greMer, pain, congestion cloudiness of the comea, mydriasis, t/e., ensue in 
'rapid progress. The lens remains clear, through which the white or yel. 
lowish-while surface of the tumor is seen. If allowed lo proceed Ihe growth 
will soon break through the eye in front, while it is creeping up ihe uplic 
nerve to the brain, and even invading the bones of the orbit. 

Treatment. — Enucleation of the eye at the earliest moment of certain 
diagnosis * is the ooly hope of saving [he patient's life. The nerve must 
be divided as far back as possible, and microscopical examination of ihe 
severed nerve will show whether the growth has proceeded past this [win! ; 
If BO, danger of glioma, of the brain renders the prognosis very grave. It 
the lumor has pervaded (he tissues nf Ihe orbit, such must be removed, and 
even the walls of the orbit treated with chloride of zinc. 

DISEASES OF THE OPTIC NERVE. 

PAPILLITIS. 

Synonyms. — Optic Neuritis; Choked Disc; Neuro- retinitis. The 
lerms choked or swollen disc presumed an unproved, now a disproved, 
theory of the cause of pajullitis, and have been discarded. 

Definition. — An inflammation of the optic nerve, showing its mo^l 
marked signs nt the papilla witbin the globe. 

Causes. — Intracranial disease is estimated lo cause four-liDhs of all 
cases of papillitis, and of the encephalic diseases, tvunors are responsible 

* Suppurative hyalilii cmij choroiditis, ot fibrous while nliual drpo^lis may produce 
vvuiptomt BO closely BioiolAlijig gUama ihaE dley Havc lieen called Paebdo-Qlioma. 
ll i> ncedlnt u >p«k bolh of Ihe tKcessllyuT caulloa and Ihe dangEcof delnj. lo 

<|ulle cenaln diHgnoitic sign is, thai In glioma Ihe iiii will be puihed Torward, vKile in 
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far by far the greater number. Meningitis, especially tuber 
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of the papilla, we cnnnol enler upon here. We have 
posely left out of Ibis compend a consideration of pathological anatomy, 
and in this case the diversity of theories and lack of certainty make the 
□mission all the more excusable. 

It ia also certain that general diseases, such as syphilis, diabetes, typhoid 
fever, amenorrlicea, leajl poisoning, etc., may produce the aflection in ques- 
tion, while orbital tumors, caries or periostitis may also have the same 
effect. 

Diagnosis. — "By the ophthalmoscope alone. The tj^picat appearance of 
ihe papilla while unilergoing inflammation is what has been called ill 
woolly appearaoce, united vith swelling and byperxmia and with venous 
congestion. (See Fig. z6.)* The edges of the disc are lost, and a striated, 
dame-Iilie or grayish haziness spreads over the face and short distances 
upon the retina, streaming, as it were, from the centre over the edges 
of the disc nearly equally upon all sides. The svoiten condhion of the 
disc is proved, without anatomical examinatLon, by the necessity of throw* 
ing up higher -)- Sph. lenses, in order to view it clearly, thus showing its 
advance toward Ihe front of Che eye. In severe forms white spots and 
dots appear about the macula, indistinguishable from those in albuminuric 
retinitis. There is an affection in whose early stages the disc appears as 
if suffering under a slight papillitis, and, later, simulates complete atrophy. 
It is called Tobacco Amblyopia. Chronic Retro.Uilbar Neuritis or Central 
Amblyopia. Tobacco is the usual cause, though alcohol may aid ; expos- 
ure to cold and wet may also produce it. 

It is remarkaljle that undi^urbed vision continues for quite a time in this 
condition of Ihe papilla. Finally, visual acuity is dulled, or even obliter- 
ated, and color perception is always especially deranged. The disease is 
usually binocular, and its progress slow and painless. 

It is thus seen that this affection gives no certain indication of general 
disease; it only gives probabilities, or strengthens diagnoses derived from 
other sources than the papilla. If, for example, it were probable that lead 
poisoning or syphilis were at their destructive work in Ihe system, and the 
eye ground gave the signs of papillitis, we should consider it a great cor- 
robaralion of previous diagnosis, though a small proportion of cases of 
papillitis are due to either of these causes. If other indications point to 
■The ed|;<B of the papilla in Ihe illuitratlve cut. from Schm<<!i-Rlii>pler. are Iso 
■hsrply outlined; u, In n Eypieal case, li It iaipois<lile to •Hitlogulih where Iba papIUa 



of papillitis renders tlie diagniBii 
not locale the lesioo from any signs 



coarse enDephatic lesion, the e 
almost inTallible, though, so far 
given by the ophthalmoscope. 

A clear distinction as to location of initial lesion lies in the monocalar 
X of papillitis, which, ijuite certainly, proves the pressure lo belhii 




side the chiasm, and so, probably, orbital in oiigin. But there hMVeb 
U least six well attested cases of cerebral lumor in which only o 
nerve was affected, and these are enough to make one modesl. 

Prognosis. — As regards sight, it iii usually unrarorable, though C 
special case required the aid of th: general diagnosis and proglM>sis,( 
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become definite oi appro ximslelj' accurate. In pronounced papillitis it is 
not, as a general rule, usual to find any, or but litlle and slow, regaining 
of lost viEual power. It is considered well to retain what is left. 

Treatment.— As papillitis is entirely symptomatic, its treatment is one 
with the general disease causing this and other symptoms, from the study 
or all of which only a trained judgment will be able to formulate the right 
thempenlic agent. The iodides and bromides will be used in encephalic 
lesion, mercurials and iodides in syphilis, tonics in menstrual disorders, 
etc. When the indications are that the pressure is orbital in location. 
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ATROPHY OP THE OPTIC NERVE. 

9 believed that atrophy of the nerve may be idiopathic 



along Ibe course of 

irai of neuritis. The 

ioftiie brain and spinal 



(" primary"), but the vast majority of c; 

from retinal or from cerebral lesion, or fr 

the nerve, in most of which cases it succi 

grcDler number of ca-sesare certainly due 

cord, while tobacco, alcohol, traumata and syphilis do not fail each to 

bring his quota. Its connection with locomotor ataxia is not to be 

forgotten. 

SytnptomE. — Visual acuity is lessened, color perception is disordered 
and tbe field retracted in varying degrees, according to the progress of the 
disease. There is no pain, and seldom photophobia. 

Di agnosia .—The ophthalmoscope shows, usually, a pallor of the disc, 
instead of the rosy, healthy hue of the normal disc, though instead of this 
dead paleness, it has a distinct bluish hue sometimes, and, too, a grayish 
or yellowish cast. Its outlines have a hard sharpness, producing altogether 
a striliing or staring appearance ; the lamina cribrosa is usually visible. It 
must be remembered that mere paleness may exist without atrophy, as in 
aiiicmia and tobacco amblyopia, but the loss of transparency, hardness of 
outline, etc., must be considered with other symptoms. The color of the 
atrophied disc is not, certainly, indicative of special causes. 

Progno a is .—Probability of retaining the vision yet left is small. The 
progress is generally from bad to worse, 

Treatment.— We must seek the cause. Locally, the weak constant 
current and strychnia hypodermatically injected may be tried till proved of 



GENERAL DrSEASES. 
GLAUCOMA. 
Cause. — Ctaiicoma. is characterized by an increase of inlrancular tensioS' 
□r pressure above the normal. AD the catalogue of woes is, in tlii^ disease, 
■ EJniple result of this fundamental condition. There are many iheoriei, 
' about one lo everjr writer, hoping to explain the origin of this heightened 
ion; but two chief ones have occupied the most atletition. They might 
be spoken of as the theory of hyper-secretion and that of the retentioB c( 
the intraocular fluids. To irritation of the nerves governing the scctetoif 
functions was attributed the excessive amount of fluiil;. Tlie retention 
theory has probably (he greater number of supporters at the present lime, 
though it is assuredly open to severe criticism. It is well known thai ihc 
effete fluids pass out of the globe principally by llie way of the tigaroeolum 
pectinatum and Canal of Schlemm, and in glaucomatous eyes It is ftiuail 
that the periphery of the iris lies in contact with the cornea and tins daaa 
the outlet. Rigidity and shrinking of the sclerotic, swelling of the ciliary 
processes, are other theories. More plausib'e is the ingenious and able 
enplanation advanced by Fricstly Smith, which attributes to increased lent' 
aiie (that always takes place with age) a diminution or obliteration of the 
space between the edge of the lens and the ciliary processes, called I] 
canal of Petit, This so-called canal is the route through which the excreted 
. fluids of the vitreous chamtier pass forward to the canal ol Schlemm, anii 
f if this be blocked, the increased pressure from behind will throw the lent- 
' forward and effect the shutting olT of the canal of Schlemm by the iris, B» 
alluded to above, and which is left uiiex]ilained by others. The rarity of 
glaucoma in myopia, as compared with hyperopia, lca<ls lo ihe conclusion 
I that the formation of posterior staphyloma may be of the nature of a reBef 

I, of the pressure backward instead of the iris l)eing pushed forward, 

I that in this way progressive myopia takes the place of what might otfaerwist! 

I result in glaucoma. But such cases are exceptional. 

L Varieties and Symptoms.— Glaucoma Simplex is unaccompanii 

^^^^H by inHammatory symptoms; it may become chronic and continue with 
^^^^^H tension only slightly above the normal for years. 

^^^^^B In Acute Glaucoma there is a c'ass of symptoms which ii called 
^^^^H premonitory, but how these symptoms could appear bt/orf an actnal iac 
P of pressure has taken place is for us impouiblc to see. These so-called 

I premonitions are, e.g^ a sudden failure of accommodative power, stror^er 

k -f- Sph. glasses being required for reading: fi^giness of vision aad colored 

^^^^H haloes alMut n light are also noted. These symptoms shoiv a frtai'Htit^iy 



105 

atlaei, which may paas off to recur at a later time. These shoil attacks 
may tie nuraeroua without being sufficiently severe to catch the patient's 
Bltention, though usually each attack leaves the eye in a worse condition. 
^Vhen a more severe or atiidiog increase of pressure sets in, it may be 
accompanied by vomiting and other deritngemeutE of function, tending to 
deceive both patient and physician. Sometimes (he first noticed attack 
begiuSi with fury, and in a few hours vision is wholly destroyed. This is 
V. Graefe's Glaucama Fulminaas. Subacute attacks are characterized 
by exaceriKilions and lemissions of intensity without complete relief at any 
lime. Absolute Glaucoma is glaucoma that has culminated in blindness. 
There is here no lessened tension, and the end is cataract, staphylomUa, 
atrophy and disarganizatioo of special organs, and of the globe itself. 

Diagnosis.— The principal diagnostic sign is, of course, the characteristic 
feature of the disease — Increase of Tension. There is no other method 
of testing this but the tactus iriidilus. The two index Rngers are laid 
d«!icalely on the closed lid, the hands supported by the other fmgcrs on 
the forehead or temple, and an estimation of the tension made by soft 
palpation or alternate pressures. Comparison with the other eye of the 
patient \s advisable and with normal eyes, upon which last much previous 
practice will only give the precision desired. T. -f- ? is the symbol of a 
possibly increased tension, as Tn. means the normal, and T. -|- I, T. -|- 2< 
T' + 3 indicate the varying degrees of hardness up to thf Insl or a stony 
hardness. The minm sign with the same figures means diminished degrees, 
T. — 3, e. g., indicating a perfectly flaccid condition of the globe. 

Perhaps the second in importance of the diagnostic signs, like ail the 
others to follow, is a mere result of the abnormal tension to which [he 
tissues were snhjected ; this is ansstbesia of the comen. Direct the 
patient's eye upward to gel the visual axis out of line, and then touch the 
cornea with n iwisl of absorbent cotton or silk, and what would otherwise 
cause spasmodic shrinking, etc., is hardly perceived, showing the pressure 
has paralyzed oecvous transmission. 

Amplitude of Ace. is lessened for (he same reason, and again, for the 
same cause, there is dilatation and comparative immobility of the pupil. 
Cloudiness of the cornea is produced by pressure, as is readily shown 
in excised pigs' eyes, and there is congestion of the veins. These are the 
chief eidernat signs. If the fnndus oculi Ije visible, arterial pulsation 
(which is always palholi^icitl) exists upon the papilla, or is producible by 
the sligblesl pressure. The infallible indication, however, is the cupping 
^D^he papilla (Fig. 27), easily distinguishable from the " phyMobgickl 



cup" by it! extent, depth and the fore-shortening, or even 
of the vessels ss they clinib up and over the precipitous sides of tbc tip, I 
Here, instead of requiring 4- Sph. lenses to bring it into clear viei 
have to rotate in — Sph. lenses, as the liotlom of the cap lies furttia 
us than the retina or the brim of the cup. About this brim Ihe " glai 
iDus ring" is seen in chronic simple glaucoma. Conlraclion of the Reld a| 
vision and loss of color perception are, of course, synchronous with diini»- ■ 
iahcd acuity and heightened tension, and it need not be added lliat ptet- I 



* known. In what manner and why, beyond the merely tem- 
porary efTecl of relieving the ptessuie by the mDmenlary escape of fluids, 
V. Graefe's great discovery accomplishes the desired end is not ceilaiiily 
made out, because there is no unanimity of opinion upon the question of 
the etiology of glaucoma itself. It is generally admitted ihal sclerotomy 
and paracenlcsis {if/ Ofifra/iBiu) do not so surely and permanently reduce 
the tension as iridectomy. That it does not always succeed, nay, is far 
from it in chronic cases, seems to prove the theory of Priestly Smith, 
because, if tbe iris blocks the exit through the ligamentum pectinatum of 
the effete iLi;ueouB fluids, and thus a/out raises the intraocular pressure, the 
bit of iris removed would at once equalize the secretion aod excretion ; but 
if tbe expanded lens tends to close up the vitreous outlet, and in this way 
creates a partial and the incipient heightening of pressure, an iridectomy 
would not always relieve, though generally alleviate. Precisely, too, io 
the chronic cases where the abnormal advance of tbe lens and iris by the 
vitreuus pressure had become settled and rigid, would be tbe cases in wbich, 
ri priori, the most failures would be expected. 

In glaucoma one eye is usually under greater pressure than the other, 
but tbe second is quite sure to follow its fellow in time, one of tbe dis- 
advantages of operation being a tendency to set up acute symptoms in the 

Hemorrhage of the retina is sometimes followed by a development of 
glaucoma, called Hemorrhagic Glaucoma. In such cases an iridectomy 
has not proved beneficial, but the reverse. 

SYMPATHETIC OPHTHALMITIS. 

Deflnition.— An inflammation of the ciliary body, iris or choroid of 
one eye, caused by an irido cyclilis of its fellow. 

Cbuhc. — How the inciting condition is cooveyed to a normal eye, and 
there sets up a like inffommation, is at present not known. There are 
many theories, as a matter of course. The ciliary nerves, the optic nerve, 
the blood vessels, the lymphatics, and even the blood itself, with and with- 
out the aid of bacteria, are each conjured with. By the way of the chiasm, 
along the optic nerve, seems, from late investigations, (o be the most prob- 
able route. 

Conditions and Character of the Process. — The inflammation of 
the exciting eye is always of the ciliary body and iris, the choroid and 
other tissues often being implicated ; and this irido cycljtis is almost inva- 
riably the result of a trauma, or of a foreign body lodged in the ocular 
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tissues or within the globe. The dislocated lens, acting as a Toreign bi 
has been known to induce sympathetic ofihlhalmitia. The induced inll 
malion does not make its appearance sooner than Touiteen days after 
decided appearance of the inciting in fiiim malion in the injured eye, llio 
years (even 40) may elapse before such secondary inflammation appe 
The induced afieetion is like that of the exciting eye, i.e., generatly 
irido-cyclitis. 

The kinds of wounds or injuries almost certainly provocative o( 
cyclitis are those of the ciliary body. If a perforating wound pierce 
" dangerous zone," the circumcorneal ring, one-fourth of an inch wid 
the results must be watched with the greatest anxiety. If supputa: 
signs b^in 10 appear, then ibe danger is at its height. The implicatioa 
the iriii in a wound which may not he in the dangerous ^one tends to br 
on Ike same fatal march of events. 

DiagTiosis. — However dangerous may be delay, haste may be equi 
as productive of mischief. This is illustrated by the mistake of diagni 
that one is liable to make, which is to confound Sympathetic Irritatit 
with Sympathetic Ophthalmitis. Asthenopia, photophobia, lacbiyi 
[ion and functional weakness of the ciliary muscle, of themselves, we 
not warrant any diagnosis except that of the fiist mentioned. The 1 
opiithalinitis may or may not follow a shorter or longer period of s 

insidiously. The beginning of the inflammation in the sympathiiiog 
is generally preceded by slight, though marked, eiacerbalions of inllami 
tion in the exciting eye. Extreme tenderness is remarkable about 
ciliary region, Cyclitis soon becomes apparent, though the iritis a I 
marked, and keratitis punctata is an almoit constant and highly valiu 
sign. Tough synechia will follow continued iritis, as also the foimatioa 
new vessels in the iris. With continuance of these intlammations, e 
glaucoma will supervene or shrinking and atrophy of the globe, ibe 
having become cataractous in either case. The process, however, a p 
to relapses, and lengthened periods of time may elapse before 

Prognosis. — When thoroughly started, sympathetic ophthalinitis aln 
infallibly proceeds to a fatal ending, despite all Irealment. 

Trealmeitl is, therefore, preventive, and the only certain pre««oi 
measure is enucleation of the injured eye. The followii^ rales aic 
vised; it is belter lo enuckalc — 

. If the injured eye be hopelessly blind. 
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2. If the injury be of such a nature that blindness, though not yet 

present, is inevitable. 

3. If there has been severe perforating wound of the ciliary body and 

injury to vision, with succeeding development of cyclitis. 

4. If a foreign body be in the eye, impossible to extract, and cyclitis 

set in. 

5. Upon the appearance of marked signs of increased tenderness, a 

blind eye should be removed, though no injury has caused the 
tenderness, and regardless of however long the blindness has 
existed. 

These recommendations are based on the supposition that the possibly 
sympathizing eye has at least fair vision. If this should be highly de- 
fective or afflicted with some hopeless disease, more room may be given 
the inciting eye to realize its own improbable cure and to fail in exciting 
its fellow. 

If the inciting eye retain any share of vision, then no rules can help in 
reaching the extremely difficult conclusion, whether to enucleate or not. 
If the injured eye contain a foreign body, enucleation should be postponed 
until decided irido-cyclitis has appeared in it, and if sympathetic ophthal- 
mitis have already set in, enucleation of the inciting eye, if it have any 
vision present or prospective, is inadvisable. 

Treatment of the sympathizing eye involves immediate and frequent 
instillation of atropine drops (F. 13), complete rest of body and eye, ban- 
dages over the eye, careful attention to such measures as may reduce local 
inflammation and promote the general excretion of waste products. F. 36 
is recommended. 

EXOPHTHALMIC GOITRE. 

Synonyms. — Graves' Disease; Basedow's Disease. 

This disease is characterized by palpitation of the heart, enlargement of 
the thyroid gland, and proptosis or protrusion of the eyeballs. This ocular 
peculiarity is purely symptomatic, requiring no local attention. The treat- 
ment is that of the general disease. 



PART IV. 

SURGICAL OPERATIONS,* ETC. 

Instruments. — The principal instruments required by the ophthalmic 
surgeon are as follows : — 
Two or three fixation forceps, of dif- A set of lachrymal duct probes. 

ferent styles of strength and teeth. Strabismus scissors. 
A stop-spring speculum. Strabismus hook. 

V. Graefe cataract knives. Discission needles ; one pair with 

Cystotome. stop. 

Iridectomy scissors. Sichel's cataract knife. 

Iris forceps. Enucleation scissors. 

Cataract spoon. Tyrrell's hook. 

De Wecker scissors. Triangular keratome. 

Lid elevators. Snellen's or Knapp's clamp. 

Meibomian scoop. Corneal spud. 

Ligature forceps. Tattooing needles. 

Horn spatula. Curved needles, silk thread, etc. 

Weber's canaliculus knife. (Electrical apparatus.) 

Illustrative cuts of these instruments, slightly reduced in size, are shown 
on later pages, and the instruments may be had of Mr. Snowden, either 
separately or in a case complete, as desired. 

DISTICHIASIS, TRICHIASIS AND ENTROPION. 

By Electrolysis. — When only moderate inversion is present, or the 
errant hairs are few, electrolysis is the most certain and least disfiguring 
method of relief. Epilation does no permanent good. The lid is clamped, 
and a fine needle attached to the negative pole of a Leclanche battery. 
The positive pole is placed on the temple, the needle thrust into the bulb 
of the lash and the circuit closed. The bulb is destroyed, so there is no 
regrowth. Each lash has to be treated separately. 

Illaqusetio. — One or a few isolated hairs may be given a different direc- 
tion, away from the ocular conjunctiva, by drawing each one through a 

♦ Operations for removal of tumors, warts, epithelioma, etc., have been omitted, both 
as to description and treatment, because belonging to general surgery primarily. For 
the same reason, the consideration of the subjects of dressing, sutures, etc., have often 
been left out. 

1\0 



separate needle hole with a loop or lasso made by threading a needle with 
both ends of a silk sature. The puncture is close to the abnormal exit of 
the lash — the direction of the cou titer- puncture that of the desired direc- 
tion uf the hair. 

By GxcisioD. — A small bunch of lashes may be excised by a V-shaped 
incision from the inner margin (after dissecting away tlie conjunctiva), 
which shall include the biilbs of the offending hairs. 

By Transplantation.— The Arll-Joesehe operation consists in splitting 
the lid along the whole intermai^inal edge for about 5 mm. deep, the 
anterior portion containing the integument, cilia and bulbs and the orbicu- 
laris muscle. The skin of the lid is now incised about 5 mm. from the 
margin, and parallel with it. for nearly its whole length. We then make 
a curved incision above this, starting from either extremity and returning 
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to the opposite end, so that we have a semi 
be dissected off. The height of this fold, i: 
effect desired. After lite removal of the se 
the lid margin, with its cilia, i 
of the semilunar apace and fastened by si 

Burow's Operation gives excellent results in cases of moderate 
sion ; the lid is everted over a spatuU placed first upon the lid, and a line of 
incision is made through the carlilasf, parallel with and three mm. from 
the free border of the lid. The integument is not to be cut through. 'I"he 
gaping of the wound gives the desired e' 

By Grooving the Tarsus Sireatfeild and Snellen remove a wedge or 
portion of skin, muscle and cartilage, the length of the 
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lid and z to 3 mm. from ils edge, which everts the cilia ir 
postiion, when the eiiges oC the excised portion are brought I 

Dianoux'a Operation has given us belter results than any other. 
integument is cut Ihrongh parallel to llie edge and about 4 n 



ae, the incision reach! 
edge the lid is split between the 1 
the preceding incision at tighl a 
edge containing the cilia and Ihei 




vf made, pa 
and about three mm, ab 
dissected up in the r 
lid margin is then di 



On the i 
tilage and muscle till the knife n 
es to it, thus forming a bridge of M 
lots, Anolher and slightly longer lineoF 



allel with the first one, through the lid ii 

ve if, and the riband of skin between the Iwo i> 

iddle and left attached at both ends. The Inidge of 

wn Qp and over the riband of loose akin and fastened 



], H'hile the integument 
le interraargitittl edge. 



by sutures to the upper border of tbe highesl inclsio' 
riband is drawn down tjcneatb anil stitched to tl 
(See Figs. 28, 39.) 

In Senile Entropion eicision of an ovoid piece of skin, with tbe I 
underlying muscle, parallel with the lid edge, often does well if there be 
not too eKcessive inversion and flabbincss of tbe adjacent &kln. If so, tbe 
operation a( Hot: has been lecominended, in which an excision of skin 
and muscle is made down to the tarsus, some 4. to 6 mm. from llie Ud edge, 
and shaped like a railroad culling. The tarsus is laid bare, and the two 
skin margins drawn to it by sutures, and held till union with them Is 
effected, thus giving a solid /laint iTappm for tbe everting force of the 



dskin 



ECTROPION. 



Senile Ectropion (Fig. 30), is usually accompanied by a thickeningJ 
the subconjunctival tissues. In such cases we have had perfect si 
the following method of operation : — 

An inlermarginal incision is made the length of the lid, about % ■ 
from and parallel with the margin. The conjunctiva is dissected oiT, % 
a V-shaped body, as viewed in profile, of the liyperlrophled lissi 
the length of the lid, according to the degree of ectropion and tbe exeti 
of tissue present. (See Fig. 31,) The edge of loose palpebral coajanctl 
is then trimmed to the required width, when the lid shall be phtCdlM 
normal posillon and adjusted to the pared surface of the lid. A Hra 
»Ik llgalure. Ihrtaded with a long curved needle at each end, ii 
by one of the needles, passed through the whole substance of the lid fi 
a point 6 or S mm. to one side of the centre and 2 mm. below t] 
insertion of the cilia. The needle (after having drawn ihe ihread thrDU| 
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the lid a few inches) U then passed through the Told of the Conjunctiva as 
i! luiDE upon the ghlie and with a careful eslimatp of diiertion pressed 
downward through the iKsues immediately beneath the skin o( the cheek 
emerging upon the cheek l'^ lo t^ inches below the eye The needle 
al the other end of the thread is entered about 3 mm from the Erst 
insertion, toward the Ltngle of tlie eye and carried through the lid 
conjanctival fold and cheek parallel Id the first A second thread with 
two needles, is used in the same way at an equal distance beyond the 
centre of the lid, on tht other side A bit of rubber tubing is placed 
under each loop liefore making tension The tid is now drawn into 
proper position by careful tension upon the free ends ff the h(,ature of 
the cheek, which are then lied pieces of drainage lube bein^ used 
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beneath the knots, to keep them from burying themselves. The appear- 
ance of the ligatures is shown in Fig. 32. 

Within twenty-four hours the lid will have swollen so that the pieces 
of rubber tubing can be withdrawn, to keep the threads from cutting into 
the flesh, and within three days the threads may be severed and carefully 
eitracted. We first used this operation in May, 1S83, and with unfailing 
success ever since. No sheet lead is required, the eye need not be bandaged, 
nor the occupation of the patient, as 3 nile, interrupted. 

Complete excision of a V-shaped piece of the whole lid (seen from the 
front) is not, in our estimation, advisable. 

Traumatic or Cicatricial Ectropion, caused by scars, burns, etc., 
was at one lime extensively tre.iled, by partial removal of skin from the 
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temple, cheek or forehead, a proceeding highly inadvisoUe, as, owing M 
Ihe un»ghtly wounds produced, the cure is often as bad, or worse, thaa 
the disease. 

Bj Transplantation of a mass of skin from other pnrts of the body, 
Tcmarkable cures have been effected, though the operation is not alwa^ 
We have had beder success by leaving the piece to be transpluHcil 
rooted in the patient's arm till it bos become fixed in its new position. TfaU. 
lurse, Tei^uires greater care and patience, both of surgeon and patient, 
many are able to give. 



Fig. 31. 



F,G. 32. 




Probably Ihe best melliod of relief is by numerous Bmall skin grafts 
nade upon the art ificialiy- produced granuieling surface. This requim a 
preceding dissection of unhealthy skin and tissue, a loosening of the ■! 
when loo tensely drawn, and the production of a free and healthy g 
Uting surface as a bed for the bits of skin, about two mn 
which, if there be no objection, mny be most advantageously taken ( 
the smooth part of the forearm. Their healthy, pinkisli appearance, 1 
about the third day, shows that they have taken root in ihe new soil. Tl 
I pan should be coverea wilh a piece of oil silk ami firmly bandaged. 
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SymblephBTOn, or adhesion of ihe lid to tbe eyebail,if not too eiteDsive, 
is hest treated by ligature, after which the pxrt attached to the conjuncliva 
of the glubc atrophies and fjlls nv/^y. If s. large surface be covered by 
the atlacbed lid, transplantation of the conjunctiva of a rabbit, or of a piece 
of the vaginal mucous membrane, has proved most ulTective, but is, at best, 
an unsatisfactory procedure, 

BlepharophiiDosia, or a narrowed and contracted condition of the 
outer canthiis, is remedied by dividing the ti^ues with strong scissors in 
such a manner that the palpebral opening may be symmetrically and suffi- 
ciently widened, and uniting, by sutures, the conjunctiva of each eye with 
its corresponding slcin portion, so that the llush edges completely meet and 
cover the underlying tissues. 

Ankyloblepharon is the reverse of this; the lid edges are pared, 
brought in contact by sutures, and thus held till they unite. This is called 
Tarsoraphy. 

For Ptosis, when other means have failed, a surgical operation may 
bring relief. It consists simply in excising a piece of the skin and under- 
lying tissues down through (but no further than) the orbicularis, and 
bringing the edges together. The width and length of the excised piece 
must, of course, conform exactly to the retraction desired. The danger of 
removing too wide a piece need not be emphasized. 

Pagenstecher advises a proceeding designed to transmit the action of 
the occipito- frontal is muscle to the lid by means of cicatricial tissue. This 
is produced by Ihe passage of a strong thread subcutaneously from the 
supra-ciliary margin to near the lid edge and lying the two ends with 
moderate tension, which last is increased til! the ligature cuts its way out. 

Removal of CfaalBzion. — Evert (be lid,* and make a free and some- 
what deep incision parallel with the margin of the lid through the cyst. 
Scoop oar the contents tlioioughly with the Meibomian scoop. 

Closure of the Lachrymal Duct.— For sliiling up the canaliculus (the 
lower is the only one generally operated on), we use a Weber's canaliculus 
knife. T^i fuHftunt is a minute, brownish dot near the inner can thus, into 
which the bulbous point of the knife is inserted, the surgeon standing behind 
the patient supporting the head against his body. The knife is then dropped 
to about twenty degrees below the horiiontal position, with the cutting edge 
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iDclioed towarti the globe of the eye al an angle of about forly-live degrcit 
The lid is held by Arm tension of the thumb of ibe other hanil opoit iIif 
tissues }usl beneath, so as to draw the lid against the knife as it shall movr 
toward the nose. Tbe position of the hands ii showti in the annexed col 
(Fig. 33). The knife is now advanced endwise toward the sac till the 
point of Ibe blade reaches the solid wall of [he same, the canolicului 
being mostly divided by this advance. The tension of the other thumb 
upon the cbeek is still kept u,) while the handle of the knife is swept into 




Itnire handle rests. With the grealesC care thai no false passage is being 
mafie, the knife is firmly, yet delicately, pushed well into the duct, or till 
It is felt the floor of the duct has been reached. (Fig, 34.) Frequent 
calhetcri/jlion with probes is subsequently necessary, till the stricture 
shows no tendency to recur. If, despite these efforts, this tendency persist, 
a silver style may Ik inserted for a varying period of time. 

Peritomy.— After several instillations of cocaine have been made, the 
liiis are held open l)y a speculum, the surgeon standing behind the paticnl. 




A fold of conjunctiva near the comea is raised by the fixation forceps 
and divided by the scissors. For partial pannns a band of circumcorneal 
conjuDctiva about 5 mm. wide is ilissccted off upon the side of the en- 
gorged vessels. If the pannus be general a complete cone must be cut 
■way, with ihe subconjuaclival tissues, to the sclera, in order to form a 
dike of cicatricial tissue against the convei^enl vessels. The immediate 
KMlIt seems, apparently, to have nude matters worse, but the final outcome 
lally very satisfactory. 
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Tenotomy. — Inslillation of cocaine is the only anKsthetie agent re- 
quired. The patient is recumbent, the surgeon in front, upon ihe right 
uJe. The speculum is adjusted, and a fold of conjunctiva lying between 
the insertion of the tendon and 3 mm. from the Cornea is seized with the 
tixalinn forceps in the left, and divided in a horizontal direction, the opCD> 
ing, with the nnderlying Capsnlc of Tenon, being enlarged, to admit the 
introduction of the instrument. The Etialiismus hook — handle pointing 
downward — is then entered beiow the tenijon, und with its point lightly 
against the globe, the handle is swept outward and ujiward in such a maO' 
ner that the nhole of the tendinous attachments may be included in Ihv 
angle of the hook, and these, having been brought well to the front, in 
divided close to the globe by the scissors thrust carefully between the hook 
and the globe. It is well to make a second sweep with the hook, to make 
sure no Rbres have been left undivided. A Hght anliseplic bandage majr 
be worn for a day or two. 

Advancement (best performed under ether) is preceded bji a tenatomv, 
after which a wide conjunctival opening is made upon the Upposiie side, 
the sclera and tendon attachment being exposed without breaking up Ih* 
connections of the tendon, foscia and conjunctiva outwnrd. The stra- 
bismus hnok is then passed under and about the tendon, which is then 
lo be grasped by the fixation forceps — -in the hand ofai 
distance back from the scleral attachment and from the hook held by the 
surgeon. The tendoQ is now severed close (o the glul>e. and a porlio 
the free end or Hap is cut olf corresponding to the shortening d«aircd. ! 
Three silk sutures, aimed with small cui^ed needles, a 
through the conjunctival and tendinous flap attached to the globe, ai>dJ 
through the Rap of the divided tendon and conjuncdva in such a 
that the delicate tension now given shall draw the two flaps linnly to- j 
gether. The sutures are tied, and cold-water dressings used to keep down I 
inllammatian for a few days. The sutures should not be taken out for (but I 
days. The ametropia must be corrected at once upon use of the eye, b)r J 
proper spectacles, which aid greatly in bringing about a proper convergence, A 
though a considerable period of lime is required to effect this. 

Paracentesis of the Anterior Chamber. — The cornea having b^ 
teslheliied by cocaine, the speculum is adjusted and the conjunctiva finnlyj 
seized by the fixation forceps near the corneal attachment and opposite lh«^ 
point of the proposed insertion. A bent triangular keratome is then ta-^ 
•erted at the corneoscleral margin, at first in a perpendicular direction, 1 
order not lo split but to pierce the cornea. When the point of lh« kera.-^ 
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tome hns passed the suhslnnce of [he conica, Ihc blade is turned parallel 
with the iris and pushed forward in front of the iris till an opening of the 
desired size is made. Care must be taken, in the outrush of aqueous, that 
the iri3 is not swept into the lips of the wonnd, and that it do not get 
entangled there at anj' time. In case this accident should happen, the iris 
must be leplaced by a small Hal spatula, and instillation of escrine made. 

In Staphyloma of the Cornea, where there is a healthy globe and no 
excess i>! tension, the base of the staphyloma may be transfixed by several 

being in the healthy sclerotic. The staphyloma is (hen divided in two 
halves horizontally, the lines of division extending into the healthy tissue. 
These two portions are then dissected off, and the edges of the normal 
sclera brought together by tension upon the sutures, which arc lied till union 
takes place. In this way a slump may be made for tattooing or for an arti- 
licial eye. If cyclitis follow the operatiou, enucleation is to be done at 
once, provided there be a uleftil eye in which sympathetic ophthalmitis 
may be eicitcd. 

In Conical Cornea the older method of von Graefe was to produce an 
artificial ulcei by wounding the apex and preventing the healing by subte. 
i|uent applications of silver nitrate, till an inflammation of sufficient extent 
had been set up to produce suthcient contractile effete of the cicatricial 
tissue to reduce the curvature of the cornea. An artilicial pupil was Ihen 
required under the clear portion of the cornea. 

Trephining and the removal of an oval piece of the cornea have been 
tried. In the latter method more central vision is obtainable, if successful, 
by excision of a piece beneath the centre, and allowing a small Hap of 
clear cornea to fall over the space, followed by moderate pressure bandage 
till union has taken place. All operations are, however, subject to a doubt- 
ful prognosis and advisable only as a pis-alkr. Irregular astigmatism is 

Tattooing the Cornea is done with a thick solution of India ink, which 
is spread over the leucoma, and the surface beneath punctured with a mul- 
tiple laltooing- needle. 

Iridectomy. — Cocaine is the only oniesthelic required, though we have 
found that in Cases of extreme glaucomatous tension it has but little effect. 
The instruments required are a speculum, a large bent kcralome, iris forceps, 
and scissors, or a de Wecker scissors. The incision is sometimes prefer- 
ably made with the v. Graefe cataract knife. It should be from above, as 
the coloboma here is less dislij^ring and troublesome than when made 
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below, thnugli for >□ artiRcial pupil it may have to be made 
where [he clear space pennils. The ketitocne is entered as in paracenlen^ 
but the line of incision must be longer, to give sufficient roorn for drawinf 
foith the iris. The iris forceps are inserted dosed, and delicalely i^ 
vanced to the pupilkry margin, when they are allowed to open a 
inclose a portion of the iris corre.'i ponding to the width of the coloboot 
desired — wiile in glaucoma, narrow if only for an anificiiLl pupil. Ttm 
portion of iris is now carefully drawn out of the lips of the corneal w 
and, with a sliglit movement forward, is slowly cut, close lo its I 
attachment, by the scissors, whose lower blade has been inserted b 
and within the edges of the incision of the cornea. In making this d 
with the scissors the lower blade must be held parallel with the base of ll 
iris, closely up to it, and must not move white the upper blade is made U 
descend upon it and the enclosed loop of the iris. Great care and scniliBf 
must now be given that no parts of the iris are caught in the wound — ■ 
small spatula being used to clear the opening and replac 

When the lens is absent, the blades of Ibe scissors may be inseiud 
through a keratome incision and a mere radial snip made, 'or a /\ -shaped 
piece cut from the iris. This is called Iridolomy. The eye ii to I 
lightly bandaged for a few days, during which complete rest is advised. 

Sclerotomy. — A v. Graefe cataract knife is used, the iris having bee 
previously contracted by eserine, and the ptinclure is from one lo in 
millimetres from the cornea in the sclerotic, and about two mm, beloir 
a horizontal line across the upper comeo-scleral junction. The knife il 
steadily advanced through the anterior chamber, parallel with the iris, u 
counter- puncture effected opposite the entrance, as is shown in F^. 3|^ 
The knife is now drawn back and forth and upward till only a small b 
of sclerotic tissue remains undivided, which is left intact. The knift i 
now slightly rotated on its longitudinal axis bo that the tips of the w 
are held apart while the aqueous escapes slowly and lo the desired de^reb 
A sudden gush of aqneous should on no account be allowed, and especial^ 
in case of high tension, since this may produce dislocation of the lens gg 
retinal hemorrhage. The iris must not be allowed lo be caught in itt 
wound. The knife must be withdrawn with extreme Cai«, so as not to M 
the edges of the woond in any manner. 

Discission. — The pupil is lo be dilated and the eye anxsthetiied ll 

cocaine. The discission slop needle of Ijowman is the safest; i( is cnleiv 

perpendicularly at a point midway between the centre of the pupil uid ih 

. coriMO-tcleral maj^n in the lower and outer quadranL The cajnale ^ 
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(he lens ii entered by the needle point, and a vertical sweep of the handle 
of the knife, using Ihe cornea as a rulctum, divides the capsule up and 
down, while transverse strokes may be made if an extensive nipture is 
desired. The needle should be brougiil rapidly ou! of the incision after 
having brought the handle la a perpendicular, and the edges of the needle 
faced the same as in entering. Atropia must be used conlinuaUy while 
the lens is undergoing absorption. If iritis break out during this lime, 
immediate extraction of the lens by suction is necessary. 

CATARACT. 

Preliminary Treatment. — We cannot but believe that the uaexcep- 
lional success foliowing every operatioo for cataract we have had has been, 
at leai^t in part, due to a careful and strict attention to this mailer of pre- 
liminary trealment. The patient's general health must be closely inquired 
into, freedom from coughs, colds, etc, being among the conditions for 
opemtion. For a week previous to the operation. Formula 36 is given 
/. d., insuring a free and open condition of the bowels, an active state of 
the excretor; functions, and a healthy condition of the blood. Inunctions 
of F. 26. upon the temples may also precede the operation for a day, and 
especially if the lirst formula has not been well borne by the system. The 
eye and instruments should be anliseplically treated just previous to ihe . 
operation, the eye aiixsthelized by cocaine. 

The Peripheral Linear Extraction. — The patient is recumbent, ijie 
surgeon in front or behind the patient, as cucumstances or his preferences 
dictate. The instruments required are the speculum, fiKallon forceps, v. 
Uraefe cataract knife, iris forceps and scissors (or Wecker's scissors), a bent 
cystoCome, a rubber spalula and spoon. The eye is held by a grasp of 
conjunctiva in the fixation forceps, made as close as possible to the margin 
of Ihe cornea and opposite the point of puncture, which lost is to be between 
one and two mm. from the mai^in of the cornea, in Ihe upper and outer 
qnadraul, and two mm. below Ihe horiionlal line, passing through the corneo- 
scleral junction. The blade is, in the normally protruding eye, directed 
toward the tip of the patient's nose, and enters paraitd with ihe iris. In 
ihii direclion it is pushed forward till the poini of the knife has reached 
the centre or a point but little past [he centre of the anterior chamber, when 
the hand is dropped and the blade pointed toward the place of counter- 
puncture directly opposite, and similarly located, to the point of puncture. 
The blade is now pushed on through the counter- puncture till the end of 
the cutting edge toward the handle is at the lips of the puncture. The 
edge of Ihe knife is now turned a little forward, so that it shall come oul at 
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the musdei of Ihe hand, an easy and middling rapid sweep, CDmbiDCd with 
a slight elevation and circular movement in withdrawing thi: hand, will 
cany the hlade through the tissues and out at the desired point. Tn this 
way the jagged edges of the wound, almost inevitably connected wilh any 
sawing movement, are obviated; there is less escape of aqaeous, less gaping 
of the wound for entrance of septic material, and, lastly, the edgesof the 
wound are more regularly apposite for perfection of subsequent healing. 
If the DOvice iind that he is aluut 1o malie a. sclerotomj in (his way, he 
must not slop and "saw," but carry out the sweep, as the bridge of unsevered 
tissue can be belter separated by the iris scissors afterward than by Che knife 
at the time. The iridectomy forceps are now entered, closed, and advanced 
till their points are opposite the pupillary edge of the iris, when the forceps 
are allowed to open and enclose a portion of the iris, no larger than is 
required to secure a firm hold upon a fold grasped at the pupillary margin. 
This is drawn out of the lips of the wound and slightly advanced tilt it is 
rendered taut; Ihe lower blade of the iris scissors is now gently slipped 
into the lips of the wound, below the iris folil, and held boriioiitally and 
firmly in place, while Ihe upper blade is made to descend and sever the 
iris fold close to its ciliary attachment. 

The cystotome, having l>een bent to suit Ihe conrormalion of the parts, 
is now inserted and the capsule thoroughly ruptured by several incisions 
upon each side of a quadrilateral whose comers reach the extreme point of 
n producible by atropia, A rubber spalulo or spoon is now 
inst the lower edge of tlie cornea in such a manner as to till the 
of the lens forward, and a gentle upward teasing force is ex- 



point pressure m 



:ienlly, till the edge of the lens appears. At this 



be slightly lessened, to avoid any loss of v 
Ihe lens coaxed oat with delicate manipulation and the least force pos-sible. 
We must now clear the edges of the wound, make a sharp scrutiny for 
cortical and capsular shreds and remains, either in the wound or in the 
anterior chamber. Blood in the anterior chamber is not, as a rule, pro- 
ductive of bad results, being generally absorbed within 34. hours. It is. 



however, well to clear 1 
and pressure from beloi 
is now required lo repb 
are caught in the wound. Ins 
ings applied. These consist ( 
long diameter, lightly covered 



hat hemorrhage 
upward upon Ibe ( 



the 



by gentle stroking 
The greatest care 
nd see that none of its filaments 
of alropia are made and Ihe dress- 
lieces of patent lint, l^ inches in 
iple vaseline and laid on both lids, 
is laid, extending on lo the br«- 
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The hollows of the eyes are Ulled, to a. level with the nose, with loose ll 
snibent cotton, and a black knit bandage, with two tapes at each end (th 
at one end much longer than the others), is lightly ti 
The patient may be kept in a dark room * and not be allowed t 
exert himself in any way for 24 hours. To insure rest, one grain of pon- 
dered opium may be given upon ihe evening following the operation. The 
preliminary treatment should be continued during convalescence litl a Tci; 
faint mercurial odor is detected in the breath. Atropine may be so^iendei) 
the third day, if no iritis has followed the operation. In 24 hours after ihe 
operation the jiatienl may sit up for a time, the room being moderalclr 
lighted. The bandage must not be permanently removed for from 7 to 10 
days, and the eyes accustomed to the light only gradually. The first dress- 
ing after the operation is to be made in 24 hours; Ihe old dressings hivloe 
been carefully removed, the lids and surrounding parts are gently sponged 
and washed with wsnn water and F, i. New dressings, just like the linl. 
are prepared, atropine dropped into the eye, and both eyes bandaged ti 
before. This should be repeated till the bandage h lell olT entirelj, lu 
place being supplied by colored spectacles. In about 20 days the p 
may be fitted with proper spectacles, 

Contingencies and Accidents. — If the vitreous should break foit 
before the delivery of Ihe lens, the latter will not be delivered by p 
A Critchett scoop most at once be deftly inserted behind the lens, whi<ii H 
drown out by its aid. If there be a small escape of vitreous after the b 
it should be seized by Ihe iris forceps and cut off with (he » 
serious result (nllows the loss of a small portion of vitreous. It may hi 
that the lens is unusually large, or the wound have been made ta< 
so that the moderate pressure which is alone admissible will only b 
tens to the edge of the wound. In such a case the wound must be e 
larged by a slight cut with the scissors, made in continuance of its g 
direction. 

Should the eye, instead of healing, be found to suppurate, mercurial ^ 
unctions of the temples are to be freely and thoroughly made, 4 lo 8 lee 
applied, and hot fomentations freijaently given (he eye and s 
parts. If these measures do not arrest the suppurative process, Ihe c 

• Dr. Michel, or Si. Louii, and Dr. Chisalm. o 
tvDdogH. umprqiflt and dark roamn in ihe after 
gpcrationa. and fixpruK ihemqeLvn highly pleased 
ptaHiET is placed over the Itda. the paiieni, fiam 
lighndroon. (SttAm.Ji:i.rm.Mrd.Sa.,]in.. 
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hopeful Ireatmenl is of a heroic nature. The wound should be com- 
pletely opened, the anlcrior chamber thoroughly syringed and washed with 
F. 1, and the conjunctival fold5 treated in the same way. This is Lo be 
repealed several times, or till Ihe suppuration cease. If the process con- 
tinne persistently, the gal van o- cautery of the whole of the corneal ttound 
U the only remaining hope of saving the eye from panophthaliriitin. If 
iritis supervene duritig the otherwise normal recovery of the eye, it must 
be treated as an ordinary attack. 

The Linear Extraction, which v. Graefe modified into the now most 
generally accepted " Modified Linear," is suitable only for soft cataracts, 
for those below the age of 30. It was a small keralome incision within 
the corneal margin, through which the lens putp was squeezed. It has 
been supplanted by the more commendable 

Suction Operation. — An incision is made through the cornea with a 
broad-pointed needle, at about the same location as In discission. The lens 
capsule is freely lacerated with the broad needle, and the no^ile of a Teale 
or Bowman syringe passed through the opening and slightly dipped into 
the lens matter. The suction should be gentle and slow. Care being taken 
not to rupture the posterior capsule or injure the iris. 

Modificationa, etc. — The Flap Extraction was the ustial one until v. 
Graefe introduced the Modified Linear. The Flap Extraction was made 
by a Beer koife, either above or below, generally the latter, the puncture 
beii^ in this case at the corneal margin and slightly below the centre. 
The counter-puncture was directly opposite. This loi^e tlap of cornea 
which, even not severed, is noorished with great difficulty, led to such 
frequent suppuration that von Graefe was led to devise the operation above 
described. Various modificalioos in the details have not led to any widely- 
accepted deviation from the principal, which was that of a straight or linear 
wound instead of a flap, and its location ia the sclerotic, with an iridectomy 
Critehett maiie the puncture and counter- puncture 1 mm. from the corneal 
edge and 3 mm. below its upper tangent, the knife emeiging still in the 
sclerotic but yet close to the corn eo -scleral junction. De Wecker's cut 
was at the junction and 3 """ deep. Others have proposed or practiced 
a corneal Eection in the v. Graefe manner, either upward or downward, 
with and without an iridectomy. The advantage of not performing an 
iridectomy is the resultant normality of the pupil and iris; the disadvan- 
tage is, that the iris is often so wounded by the passage of the lens that 
iritis follows, or tliat the iris becomes incarcerated in the wound and leaiU 
lo irido cyclitis, etc. Pagenstecher exlraMs the lens in its capsule, thus 
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obvinllng the possibility of the extremely iroubli 
capsular calaract. He accomplishes this liy me 

the sclerotic, l mm, fTom Ihe cornea, and after an iridectomy a scoop 
introduced behind the lens, drawing out the lens and capsule m mt 
Macnamara extracts the lens in its capsule, without an iridectomy, thrai 
H corneal kerntome incision and by the u.<« of a scoop. Though this is 
ideil or all operations — i.e., Ihe sa/t extraction of lens and capsule trilh 
iridectomy — no other sut^eons have ailopted Macnsmara's roethod, d 
from the extreme delicacy it requires or from the even cxtremeT iaa^ 
attending it. 

Recurrent Capsular Cataract. — No opcraiian should be undertal 
until long after all -■ngns of irritation from the previou 
Au incision is made uilh a keratome at the corneal margin, and a delia 
hook is inserted, with which the capsule shreds are extracted. The aid 
long, fragile iris forceps may be required. If it is desired only 
shreds or break away a clear space, a discission needle may 
entered as in the dl^cbsion operation, A second needle, entering liocB 
opposite side, is found very effectual for this purpose. Sometiines with 
hook the capsule easily gives vay at its peripheral attachment, and with I 
manipulation may all be brought away in a mass, without any injsij |o 
ciliary body or iris. But the extremesl care and lightness of touch 

Enucleation of the Eyeball. — The patient is under the injBneiKit 
ether, the eyelids held widely apart by the speculum, and a felt) of e 
junctiva is seited by strong lixation forceps in the left hand, and opa 
by a snip of the strabismus scissors. The conjunctiva is then cm dmc 
the cornea and completely around the same, after which the (endoa til 
the right eye, the internal rectus; if of the left, the cxlerm 
(he hxation forceps and close to its insertion. A stroke a 
severs the tendon to the right of the forceps, which continue i 
steady the globe, while the other teiukins of the eye arc din 
the globe. The superior oblique and superior rectus are ■ 
clipiHeit the two inferior muscles, likewise at one stroke; 
mlated tou'ard the nose, so as to bow the optic nene a 
severity this last a strong grip of the hand upon the scissors a 
will be remembered thai this divUion should be n 
the ortntal ipei as possible in cases of glioma of the retina.) 
■le now dropped, the globe itself seiied with ibe G 
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e c)o«e to the ball. Cold, wet, antisepticized sponges arc crowded 
inlo the orbit to stop the hemorrhage, and a tight compress binds these, 
with a layer of absorbent cotton, firmly in place. In a few hours the 
bandage and sponges may be removed, the orbit cleansed and dressed 
more loosely. This manner of enucleation insures the best socket and 
tiiovetnent of 

The Artificial Eye— Those of Miiller are highly recommended, and 
may be Utted in about a month, if all infiammation has subsided. The eye 
should not be worn over an hour or two a day, at first. To insert an 
arlilicial eye, it must be wetted, and the broad, outer end pushed veilicslly 
under the upper lid, which is slightly raised by the operator's left hand. 
The lower lid is then drawn downward, the patient directed to look down, 
and (he eye is delicately slipped and rotated into place. 

WOUNDS AND INJURIES OF THE EYE. 

EcchjTnosis — " Black Eye." — This is a superficial extravasation of 
blood into the tissues of the lids or surronnding parts. If the globe has 
not been injured, nor the orbital walls fractured, cold bathing, or iced 
compresses, may be employed for the first day or two, or F, 6 may be 
instead or thereafter npplied as a lotion. The absorption of the extravasated 
blood will lake place in about ten days. 

Foreign Bodies in the Conjunctival Sulcus, —Undoubtedly many 
a case of this kind is mistakenly diagnosed as conjunctivitis, especially 
in children. If the Irritation be inonocular, the palpebral lolds should be 
examined, by eversion of the lids. If any o:dema of the lids exists, it must 
be remembered that a view of (he limits of the upper sulcus is attained with 
great difficulty. 

L.acerating; and Perforating Wounds of the Lids, if extensive, 
require, after thorough antiseptic cleansing (F. i), sutures and dressing, 
as in sn ordinary wound. If the conjunctiva of the lids bare been broken 
through, the palpebral fold must be syringed and cleansed. Bandages and 
Test are advisable. We can never be sure, at first, (hat the globe itself, 
though showing no evidences, has not undei^one an injury which may 
develop in visible signs in a few days. The greatest uncertainty may exist 
in regard to the existence of a foreign body in the tissues of tbc orbit, 
and thorough examination, and consideration of attendant circumstances, is 
enjoined, with this idea in mind. Remarkable instances have occurred in 
which such foreign substances have been overlooked. One case is pro- 
verbial, where a hat peg, three and three- tenths inches in length, was in the 
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^^^1 orhit rrum ten to twenty days, willioul its presence baviog be«n 

^^^H One of llie uuthors once Tound b piece of a pi(>e stem, one inch 

^^^^1 thai had been burled iji the orbit for several months. 

^^^B Fracture or the Orbital Wsdls or Arches may be followed 

^^^H emphysema of the cellular structures of the orbit. Cold compressei n 

^^^H be fotlowed by lirm, dry, ab»orhent cotton bandages. Straining i 

^^^^V blowing the nose should be stopped for several days. Paralyti 

^^^H lUch as ploiis, are to be disregarded. Ceilulllis or abscess ma 

^^^H Rnd must he Imaled according to general sui^cal principles. 

^^^r Poreign Bodies on the Cornea are best seen hy oblique f<x 

^^^ illuminntion. For their removal, the surgeon stands behind the patiei 

WeRdyiiig the head against his body; the eyelids are held by one ban 

and the body (iclicalely disiilaced and removed by the aid of a cornc 

^^^ spud. If the body be too deeply lodged for this, care must be taken DM 

^^^L push it on through into the anterior chamber. A discission needli 

^^^H as in discission, may push the body forward, or hold it, while beini 

^^^r by Ihc iris forceps. If the patient be young or nervous, elhet should be ^i 

^^^ as a motion m^hl do irreparable injury at the critical sli^e of Ibe 

Rupture of the Sclerotic is a baneful result 

upon a blow upon the globe. There will be hemorrhage into the iMi 

ocular tissues or humors, with possible loss of the latter, and of via 

power, according to the hemorrhage and the damage lo the coals. T 

Iremuloos iris will show dislocation IT it eiisL Atropia sbould be i 

II Hilled, the eye cleansed and washed with K. i, ice dresings ofiplied. 

^^^H be followed by a lightly -pressing bandage over absorbent eoUon. If L 

^^^b rufHure be over the clliarj' )>ody, cydltis may be looked for and i^Mi 

^^^M thetic ophthalmitis eipecled.* 

^^^ Intem»I Dtsorders may be the result of a blow, etc.. wittimi ■■ a 

way injuring the cxlemal parts of the eye. Di^ocataoo of the less, tmm 
bcmorrhagcs or deladiments. or hemorrhi^es into the Titmn^ rap aa g 
tlw irts, choroidal ntpturc with ensuing choroiditis, and 
^mftfons. thoold each be loake4 for. If there are sgai ol 
withia or wilboul, leeches or hot fonieiilalkins sbmld be 
JMtttled, and complete rest, with li^ht handage*. nr^. 
T mM UM ilf Wounds nqwi* Ibe frealest care and 
ittuttim vhelbcr fiagMKnti mtj be vkhin llie glotw. ' 
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accident, kind of jnslrumenl, elc, must be carerutly inquired into, the 
inside of Ihe eye thoroughly enamined by the indirect method as well BS 
by the direct, especially ufiEg high + Sph. lenses, and searching the floor 
of the vitreous carefully. Pieces of glass can easily be oveilooked, either 
on the in^de or if lodged in the wound. 

It is also impoitani to consider the location of the perforation. If it be 
in the ciliary region or thiongh the body, the serious consequences so often 
alluded to must be expected and combated in advance by atropine, cold, 
and absolute rest. Whether to enucleate or not can be decided by no 
rules, except in extreme cases. If a foreign body of any considerable siie 
be in the eye, and its extraction hopeless, and ihe ciliary muscle pierced, 
there can be no prudence in postponing an immedi^ite excision of the eye. 
But most all cases are open to doubt of some kind, ihough the doubt will, 
perhaps, result In frequent blindness of both eyes. A gaping wound of 
Ihe sclerotic should be united with a few delicate sutures through the epi- 
scleral tissue. Traumatic cataract (with possible increase of tension) will 
result from any wound of the lens. We should be on the alert to guard 
against the entanglement of the iris in a perforating wound. Penetrating 
wounds from shot are often hard or impossible to discover, the shot them- 
selves fully as hard to find. 

Foreign Body in the Vitreous. — If its position be determined, and its 
removal even remotely possible, the attempt should be made at once. If 
the fragment be of a doubtful character, the eleclro-roagnet may be used to 
determine whether it be metallic or not. If the needle cause it to quiver 
when brought in its vicinity outside the Sclerotic, it is demonstrated to be 
possibly removable by the electro magnet. The needle may be introduced 
through the original wound, or a new incision made through the sclerotic 
close to the location of the fragment. The patient's position of head must 
be carefully considered if the foreign body changes with Ihe motions of the 
same, so that the operation may have to be done with Ihe patient in a 
sitting position. If the lens hold the body, it should be removed at 
once, as in cataract operation. If the fr^ment be directly behind Ihe 
lens, its removal may be effected at the same time or immediately after the 
lens, which last should not stand in the way if, by its removal, that of the 
foreign body is alone to be expected. A foreign body in the vitreous 
rarely fails to set up hyalitis, glaucoma, retinal detachment and even sym- 
pathetic ophthalmitis. 

Bums, Scalds, elc. — The chief care, in snch cases, is to prevent 
symblepharon and ankyloblepharon, these adhesions, if forming, being 
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frequently broken down by mnvement If the cornea has be«n deotxled 
of its conjuDCtivB. and epithelium, Ihe progre^ of Cornea! utci 
checked, as in idiopathic cases. Castor or olive oil aod atropine should bt 
dropped in the eje twice a day in all these injuries, and cold. 
freely used u]ion it. Some of the worst injuries are Caused by lime ar 
other caustics or acids. In such cases, if seen eo early that any of the 
canosive substance may be supposed lodged in the folds, these should be 
thoroughly syringed and washed with weak solutions of the antidote mM 
speedily obtainable — vinegar, for example, if the injury were by gm alkalii 
magnesia, if by an acid. Cold applications are in these injuries c$pc<i>Uf 
indicated, though if iritis supervene, cold is occasionally irritating insleid 
of beneficial. 

SURGICAL INSTRUMENTS. 
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Fig. 49. 




Lachrymal Probe (3 probes, 6 sizes). 



Fig. 50. 




.Strabismus Scissors. 



Fig. 51. 




Enucleation Scissors. 
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surgical operations, etc. 
Fig. 52. 




Strabismus Hook. 



Fig. 53. 




Stop Discission Needle. 

Fig. 54. 




Sichel's Cataract Knife. 



Fig. 55. 




Straight Keratome. 

Fig. 56. 
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Bent Keratome. 



Fig. 57. 




SNOWDEN. 



Tyrell's Hook. 

Fig. 58. 




Streatfeild's Ivory Hook. 

Fig. 59. 




Tattooing Needle. 

Fig. 60. 




Silver Style. 
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STATISTICAL. 

According to the latest returns, there are in Europe and the United States 

the following numbers of blind people : — Per 100,000 

Number. Inhabitants. 

England 24,720 95 

Scotland 3,240 91 

Ireland 5»936 m 

United Kingdom 33>896 97 

France 28,491 74 

Germany 26,170 58 

Austria 32,336 85 

Switzerland 2,640 95 

Italy 28,100 99 

Spain 35,290 216 

Belgium 4,182 76 

Holland 2,410 61 

Sweden 4,120 91 

Norway 3,73© 208 

Denmark 2,450 126 

Europe 203,815 ^ 

United Stales 20,430 40 

Total 224,245 "81 

In 41 Clinical Reports of European and American Ophthalmological 

Institutions, the following were the numbers of the different orders of the 
affections treated (1884, or years immediately preceding) : — 

Eyelids 16,952 

Conjunctiva 44«958 

Cornea 3^*754 

Sclera 864 

Choroid and ciliary body / ' 

Glaucoma 1,495 

Optic nerve 2,986 

Retina 2,491 

Lens 10,302 

Vitreous 1,162 

Globe 2,437 

Refraction j 26,483 

Accommodation ..../*'" * ^ 

Muscles \ A/v^A 

Fifth and facial nerves . / ^'^^^ 

Lachrymal apparatus 5,220 

Orbit 325 

Amblyopia 1,306 

Amaurosis 599 

Achromatopsia 58 

Hemeralopia 88 

Traumata 3410 

Total 176,957 
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Magnus finds 478 cases, out of 2275 (21 per cent.), of ocular disease, 
in his clinic, to have been induced by general morbid conditions, as 
follows : — 

Scrofula . . . 16.79 per cent Pregnancy and puer- \ . 

Measles ... 1.32 " peral fever . . . 1 0-2i per cenL 

Syphilis ... 0.61 " Diphtheria 0.13 " 

Cerebral . . . 0.52 " Hysteria 0.13 ** 

Tabes .... 0.39 " Scarlet fever .... 0.08 

Albuminuria . 0.21 " Typhoid fever . . . 0.04 

Anaemia . . . 0.21 " Erysipelas 0.04 

Tuberculosis .0.2 1 ** Basedow's disease . .004 

In 54 clinical reports of European and American Ophthalmologicd 
Institutions the following surgical operations were performed in 1S84 or 
years immediately preceding — 

Total operations on the lens 7i5<H 

Total extraction of the lens 5*7^2 

Peripheral linear extraction (v. Graefe] 4*59^ 

Simple linear extraction 286 

Extraction by Wenzel's method 24 

Peripheral flap 25 

Scleral extraction 59 

Extraction in the capsule 120 

Flap extractions 3 

Extraction of traumatic cataracts 165 

Discission 463 

Discission of secondary cataract 741 

Capsulotomy 54 

Total of iris operations 6,603 

Total iridectomies S»93S 

Iridectomy for glaucoma 853 

Iridotomies 146 

Operations upon the cornea 1,666 

•* " conjunctiva 681 

•* " eyelids 4«6o6 

" " muscles 3t627 

<* ** lachrymal apparatus 2*535 

Enucleations 'i323 

Operations upon the orbit 103 

Neurectomies 4^ 

Sclerotomies aoo 

Extraction of foreign bodies from the globe 40 

Puncture of the retina 66 

Extraction of cysticercus 14 

Stretching of the optic nerve 

Total of major operations 4^524 



STATISTICAL. 



137 



The results of cataract operations, not complicated with other disease, 
by the following surgeons, in 1884, or years immediately preceding, are 
shown in the following table: — 



Surgeon. 



Institution. 



J- 



4* 









■2 



PflUger . . 
Schulek 
RSlhlmann . 
Sattler . . 
Hippel . . 
Rydel . . 
Just . . . 
Maier . . 
Sch5ler . . 
SchrSter . 
Sikl6ssy . . 
Tacke . . 
Dor . . . 
Fieuzal . . 
Jany . . . 
Dietz . . . 
Pagenstecher 
Wicherkiewicz 
Steffan . . 
55chreiber . 
Diirr . . . 
Knapp . . 
Derby . . 
B&uerlein,'69 
Rydel, '83 
SchOler, '83 
SchrSter, '83 
Fieuzal, '83 
PflUger, »83 
Knapp, '83 
Schdler, '82 
♦ = V 



Bern . . 
Budapest 
Dorpat . 
Erlangen 
Giessen . 
Krakau . 
Zittau 
Karlsruhe 
Berlin . 
Leipzig . 
Budapest 
Brtissel . 
Lyon . . 
Paris . . 
Breslau . 
Ntirnberg 
Wiesbaden 
Posen . . 
Frankfurt 
Magdeburg 
Hanover 
New York 
Boston . 
Wiirzbui^ 
Krakau . 
Berlin . . 
Leipzig . 
Paris . . 
Bern . . 
New York 
Berlin . . 
= Hf to ^. I From 



to 



83 



18 

173 

27 

37 
29 

64 
82 

42 

55 
27 

144 

45 

32 
368 

94 
17 

71 

44 

24 
8 

25 
36 

95 
400 

45 

52 

36 

273 

29 
62 

41 



18 

138 
20 

37 
25 
56 

75 

39 

45 
26 

135 
40 

31 
336 
78 
14 
64 

43 

23 
8 

20 

31 
70 

340 
42 
48 

35 

239 
28 

56 

37 
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0.0 

1.73 

3-7 
0.0 

3.4 

7.8 

3.6 

2.24 

0.0 

0.0 

1.38 
2.25 

• • • 

2.0 
1.6 

17.6 
1.4 
0.0 
4.1 
0.0 
0.0 
2.7 

14.7 

4.5 
4.4 

1.8 

2.8 

6.9 
0.0 
1.6 
4.8 



138 SURGICAL OPERATIONS, ETC. 

. Myopia is rarely found in young children, who are almost always hyper- 
opic. The increase of school years or other prolonged near work brings 
with it an invariable increase of refraction. City and town school children 
are more myopic than country children. Erismann examined 350 eyes 
which he had, six years previously, accurately tested, and found — 

Refraction unchanged ^3 % 

" increased 67 •* 

Hyperopia diminished 7 «« 

** changed to emmetropia g <« 

" " myopia 13 " 

Emmetropia " " 16 

Myopia increased 25 



(i 



Derby found that in 3 years 10.6 fo of the emmetrop>es of Harvard 
College became myopic; 21.2 per cent, of the myopes became more so, 
while 16.6 remained stationary. 

Among males of the same age, Tscherning finds myopia distributed as 

follows : — 

Tota/. Myopes, tf,. 

Day laborers, peasants and sailors .... 2326 57 2.45 

Mechanics of various kinds 2861 150 5.24 

" engaged in near work .... 566 66 11.66 

Artists, engineers and architects 270 36 13.33 

Merchants 1009 159 15.76 

Professional men 491 159 32.38 

Myopes are estimated to be from 30 to 55 ^ of the scholars of the 
German Gymnastay from 20 to 40 fo of those of the industrial schools 
(^Realschulen). 
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FORMULAE. 

1. Acidi borici . . gr. xij 

Aquae camphone, 

Aquae destillatae aa g ij 

Aquae menthae piperitae 3 *ss. 

This is the simplest form of a much-used " L. B.** coUyrium, of service 
in all corneal and conjunctival inflammations, and as an antiseptic wash in 
surgical operations. It serves well as a vehicle for other therapeutic 
agents. A more elegant preparation is the following : — 

2. Acidi borici gr. xij 

Mucilaginis sassafratis medullae 3 ij 

Tincturae alkannae radicis Tt\^v 

Aquae rosae Jj 

Aquae camphorae, 

Aquae destillatae aa ^ iss. M. 

SiG. — Bathe eyes freely, as directed. 

3. Foliae rosae gr. x 

Aquae destillatae bul Jj. M. 

Infuse 20 minutes in covered vessel. 
A pleasant slightly astringent lotion. 

4. Acidi borici gr- xij 

Aquae camphorae. 

Aquae destillatae aa J ij 

Zinci chloridi gr. iv 

Sacchari caramel Ti\^v 

Aquae menthae piperitae !5iss. M. 

This mixture is useful in all muco-purulent discharges. May be used 
frequently. 

5. To formula number i or 2 add — 

Tincturae belladonnae 

Tincturae opii aa ^ iss. 

When conjunctivitis or keratitis is associated with pain — 

6. Liquoris plumbi subacetatis ^i} 

Tincturae opii, 

Tincturae belladonnae aa 3 iss 

Tincturae arnicas 3 j 

Aquae camphorae, 

Aquae destillatae aa . . q.s. . ad . ^iw. M. 

For oedema of the lids or face fix>m bruises, dacryocystitis, etc. — 
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7. Acidi borici g""* ^j 

Aquse menthse piperitae ^) 

Vini opii 3 'J 

Hydrarygyri bichloridi gT* A 

Aquae camphorae, 

Aquae destillatae aa ^i). M. 

Beneficial in catarrhal ophthalmia and in all inflammations m ith purulent 
discharges. 

8. Acidi borici gr- xvi 

Hydrargyri bichloridi g""- tV 

Aquae cam phone, 

Aquae destillatae aa 5 *j* ^* 

Of frequent use as a cleansing and antiseptic wash in ophthalmia neona- 
torum. 

9. Acidi borici, 
Tincturae belladonnae, 

Vini opii aa 3J 

Zinci chloridi gr. !▼ 

Aquae camphorae. 

Aquae destillatae aa 5 U* ^^• 

In ophthalmia neonatorum with marked oedema of the lids. 

10. Aluminis pulvis gr* xx 

Hydrargyri bichloridi g""* A 

Eserinae sulphatis g*"* U 

Vini opii 3ij 

Aquae camphorae, 

Aquae destillatae aa 5U* M. 

As a lotion in gonorrhoeal ophthalmia. 

1 1 . Zinci chloridi gr. iv 

Quinine hydrochloratis gr. x 

Eserinae sulphatis g""* ij 

Vini opii 3 ij 

Aquae camphorae, 

Aquae destillatae aa Jij M. 

Useful in gonorrhoeal ophthalmia with a membranous deposit. 

12. Aquae chlorinae (Evans) 5>v- 

Excellent in all purulent inflammations. 
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13. Atropiae sulphatis gr. iv 

Aquae destillatae Jj. M. 

This strength is sufficient to give full mydriasis and paralysis of the 
accommodation. Its use t. d. is often enough to produce this effect in the 
most stubborn cases. Persistently used it sometimes brings on atropia irrita- 
tion, and when continued mydriasis is desired, gr. j to giij is a sufficiently 
strong solution. If pupillary dilatation is all that is desired gr.^ to ^j. 

14. Atropiae sulphatis gr. jj^ 

Aquae destillatae ^J* ^• 

SiG. — One drop in each eye, each night or alternate nights. 
This weak solution has for us proved very successful in quieting irrita- 
tive and spasmodic activity of the ciliary muscle, especially during ** the 
period of adaptation *' immediately succeeding the first use of spectacles. 

15. Homatropinae hydrobromatis gr^iij 

Aquae destillatae 3 vj. M. 

Several instillations during the hour preceding the refraction tests will 
generally procure the desired paralysis of accommodation. Its chief ad- 
vantage over atropia in refraction, is that its effect usually passes off within 
twenty-four hours, whilst atropia requires a week or ten days. Hyos- 
cyamia and duboisia are used comparatively infrequently as mydriatics. 

16. Daturinae sulphatis gr. iv 

Aquae destillatae Jj. M. 

Useful instead of atropia in case of mothers nursing babes, and when 
atropia causes conjunctival irritation. 

17. Eserinae sulphatis gr. ij-iv 

Aquae destillatae ^j. M. 

The best myotic. Of service in mydriasis and paralyzed accommoda- 
tion, but especially useful in acute glaucoma, though not always certain to 
reduce the intraocular tension. 

18. Pilocarpinae hydrochloratis gr. ij 

Aquae destillatae Jj. M. 

Serviceable in ulcers of the cornea. 

19. Cocainae hydrochloratis gr. x-xx 

Aquae destillatae ^j. M. 

To relieve pain in iritis, cyclitis, and hyperaesthesia of the retina, and to 
produce local anaesthesia for surgical operations on the eye. 
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20. Hydrargyri oxidi flavi g*"* J-j 

Unguenti petrolei albi ^j, M. 

Ft. ungt. 
For blepharitis. 

21. Hydrargyri oxidi flavi gr.j 

Unguenti petrolei albi 55 j 

Olei morrhuae gtt. xxz 

Olei rosae q.s. M. 

For blepharitis. 

22. Unguenti boroglyceridi. 
For blepharitis. 

23. Atropiae sulphatis g*"' } 

Hydrargyri oxidi flavi gr. ss 

Olei morrhuae gtt, zzx 

Unguenti petrolei 3 j 

Olei rosse q.s. M. 

For ulcers of the cornea, keratitis, etc. 

24. E^erinae sulphatis gr. j 

Olei morrhuae gtt. xxx 

Morphiae sulphatis gr. j 

Unguenti petrolei albi 3 j 

Olei rosae q.s. M. 

For strumous ulcers of the cornea. 

25. Quiniae hydrochloratis gr« iv 

Hydrargyri chloridi corrosivi gr> i^ 

Daturinae sulphatis S^* i 

Olei morrhuae gtt. xxx 

Unguenti petrolei albi^ 3J. M. 

For granular lids with pannus. 

26. Unguenti hydrargyri. 

For temporal inunctions, where speedy mercurialization is desired. 
(Lanoline used as the base). 

27. Aluminis exsiccati gr. v 

Atropiae sulphatis gr. J 

Unguenti boroglyceridi 3J. M. 

For trachoma with pannus. 



FORMULiC. 148 

28. Argenti nitratis gr. v 

Aquae destillatae gj. M. 

SiG. — One instillation daily. 
Ophthalmia neonatorum. 

29. Argenti nitratis . . . gr. xx 

Aquae destillatae jj M. 

For alternative use in trachoma. 

30. Lapis divinus. 

Largely used upon the palpebral granulations and cicatrices of chronic 
trachoma. 

31. Sulphate of copper crayons. 

Serviceable in chronic trachoma, especially where there is much cicatricial 
tissue and hypertrophy of the conjunctiva 

32. Alum crayons. 

In subacute granular conjunctivitis. 

33. Mitigated nitrate of silver crayons. 

Used for quickening indolent and perforating ulcers of the cornea, and 
for granular lids. 

34. Morphiae sulphatis gr. ij 

Olei terebinthinae gtt. xxx 

Boroglyceridi (50 % sol.) giv. M. 

Ft. unguentum. 

SiG. — gtt. I t.d. 
Indolent ulcers of the cornea. 

3$. Picis mineralis (black roofing pitch) jij 

Alcoholis gij 

Cola et adde 

Aquae ammonii f.f.f Tl\,viij 

Glycerinae f^vj 

Aquae destillatae fgxij. M. 

SiG. — Lotion. 
For eczema of the face and lids. 

36. Hydrargyri chloridi corrosivi . gr. j 

Potassii iodidi jij. 

Syrupi sarsaparillae et aquae destillatae ...&&... giss. M. 
SiG. — Cochleare minimum t.d. 

Used as a tonic and alternating medicament in all acute and subacute 
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attacks of inflammation of the eyeball, where internal treatment is sug- 
gested; and as a preliminary to operations upon the iris, including 
cataracts, etc. 

37. Strychniae sulphatis , gr. ss 

Phosphori resinse, 4% (Pi^^) gr. xv 

Acidi arseniosi, 

Extracli aconiti aa gr. j 

Extracti belladonnoe gr. ij. M. 

Div in pil. No. xx. 
SuJ. — One t.d. 
For hypersesthesia of the retina, pain or neuralgia in the eyeballs. 

38. To the preceding add 

Zinci valerianatis gr. xxx 

Quiniie sulphatis gr. xx 

For hypenesthesia of the retina found in general neurasthenia. 

39. Infusion of Jequirity is prepared by macerating three parts of dx 
pulverized seeds in 500 parts of cold water for 24 hours, and add- 
ing 500 parts of boiling water. Cool and filter. 
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CLINICAL HINTS AND MAXIMS. 

Cultivate a habit of close and accurate observation of the eye. The 
successful ophthalmDlogist often suspects or bases diagnoses upon a per- 
ception of subtle and delicate differences in the external appearance of an 
eye that he would have difficulty in explaining or showing to another. 

The eye is proverbially recognized as the organ most perfectly expressing 
the affections and character of the mind behind it ; it is, doubtless, as reliable 
an indicator of corporeal pathological condition, were we only keen enough 
to read the signs. 

There can be no accurate and exhaustive diagnosis of refractive errors 
without the use of a mydriatic. 

There can be no accurate and exhaustive diagnosis of refractive errors 
by the ophthalmoscope alone. 

You cannot prescribe spectacles by rules, few or thousands. Every case 
is "peculiar." 

Asthenopia is a labor grievance, either a strike for fewer hours of work 
a day, or a demand for better tools. 

The hyperopic eye is a miracle worker, doing the impossible in removing 
the " punctum remotum " beyond infinity. If it be a natural product, nature 
must be credited with a sorry illogicality — creating an organ whose natural 
stimulus— convergent rays of light — she has never produced at any time. 

Myopia is produced by the belief that to read a newspaper (to be told 
what other people see) is of more value than to see for one's self. 

Astigmatism is an invisible and elusive imp of mischief, requiring much 
keenness and patience to hunt him down. His hiding place is the ciliary 
muscle ; his disguise, amblyopia. He hates atropia as his father was said 
to hate holy water. 

If both physician and patient have intellectual amblyopia, mental astig- 
matism, or educational strabismus, how hard the cure of refractive errors 
that are merely ocular ! 

Let your expression of prognosis be indefinite rather than too precise, 
doubtful rather than too hopeful. 

Cleanse the hands and nails thoroughly after touching a diseased eye. 

Never use atropia in eyes of people over forty years of age. 

Atropia is of immense service to us, but it can cure neither color blind- 
ness nor distichiasis, nor several other ailments. " A house is a gude thing, 
but nicht to ride o* the riggin' o't." 
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It is not "simple conjunctivitis'' if, unsuspected by you, a foreign body 
is lodged between the palpebral and ocular conjunctival folds. 

A large part of the blindness of the world is caused by ophthalmia 
neonatorum, which is both wholly preventable and curable, if some one 
were not at fault. Ergo / 

In a case showing a "muddy" or "rusty" iris, associated with ciliary 
injection and a small pupil, instil atropia at once. 

It is a saying that every good ophthalmic surgeon must sp>oiI a hatfoll 
of eyes before becoming a successful operator. This is not quite true; he 
must spoil, at least, a half- bushel or more— but they must all be pig^ eyes. 

If an eye has been injured by an acid, wash the palpebral sulci at onoe 
with a weak alkaline solution ; if the injury was from an alkali, as lime, 
use weak acid, vinegar and water, for example. Follow with a few drops 
of pure vegetable oil (olive, castor) or unsalted butter, and exclude air. 

"Tactus eruditus" — the sine qua non of ophthalmic success. 

Gratitude has been wittily defined as a lively sense of benefits to cone. 
The author of the moi must have been an oculist. 
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A CCOMMODATION, i6, i8, 35, 51, 
^^ 54. 56. X05. 
Actinic rays, 10 
Adaptation, period of, 48, 141. 
Advancement, 59, 1x8. 
Amblyopia, 60, 61, zox, 145. 
Ametropia, 18, 20. 
Ametropia model, x8. 
Anatomy of the eye, 9. 
Angles of incidence and refraction, xx. 
Anisometropia, 49, 50. 
Ankyloblepharon, 1x5. 
Aphakia, 35, 91, 
Arcus senilis, 8x. 
Argyl-Robertson pupil, 55. 
Artificial eye, 127. 
Asthenopia, 60, 145. 
Astigmatism, 18, 38, 45, 146. 
Atomic vibrations, xo, xx, 
Atrophv of optic nerve, xo^. 
Axial shortening of eyeball, 33. 
Axial lengthening of eyeball, 37. 

iLEPHARITIS, 67. 
Blepharophimosis, XX5. 
Blepharospasm, 56. 
Blindness, 99, X36, X46. 
Bums, scalds, etc., X29, 146. 

CATARACT, 83,87, 91, X2X, X36, 137. 
Chalazion, 68, XX5. 
Chorea. 56. 

Choroiditis, 36, 37, 84, 86, xoo. 
Clinical hints, 145. 
Color blindness, 64, 65. 
Color field, 63. 
Conical cornea, 8x, XX9. 
Coniunctivitis, 7X, 74, 76, 146. 
Cyclitis, 72, 83. 
Cysticercus, 92. 

"TVACRYO-adenitis, 69. 

^^ Dacryo-cystitis, 70, 1x5. 

Dark heat rays, xo. 

Detachment of the retina, 99. 

Dianoux's operation, xxi. 

Diffusion circles, x8. 

Dioptre-dioptric system, 20, 2X. 

Diplopia, 57. 

Direct method, 26. 

Discission, 88, x3o, X37. 

Diseases of eye, comparative frequency, 

135. 136. 
Diseases of eye, due to general disease, X36. 
Dislocation of lens, 9X. 
Distichiasis, 67, xxo. 



PCCHYMOSIS, X27. 
^-^ Ectropion, 68, xxo. 
Embolism of retinal artery, 98. 
Emmetropia, x8. 
Entoptic phenomena, 61. 
Entropion, 68, xxo, xxx. 
Enucleation, 86, xoo, xo8, X26, X37. 
Epiphora, 69, 70. 
Episcleritis, 72, 8x. 
Ethereal vibrations, xo, xx. 
E version of lid, xx5. 
Exclusion of pupil, 83. 
Exophthalmic goitre, X09. 

fJ^AR point, z8. 

^ Field of vision, 63. 

Formulae, 140. 

Foreign bodies, X27, 129, X46. 

Fraunnofer lines, xo. 

Frequencies of etnereal vibration, xo, xx. 

Fundus oculi, 93, 94. 

GLAUCOMA, 36, 84, X04, xo6. 
Glioma, 99. 
Goitre, exophtnalmic, X09. 
Granular lias, 33, 75. 
Green's astigmatic test card, 41. 

TJEMERALOPIA, 6x. 
** Hemianopia, 55. 
Hemorrhagia, 98. 
Hordeolum, 67. 
Hyalitis, ox, xoo. 
HypersBsthesia of the retina, 66. 
Hyperopia, x8, 32, 46, 139, X45. 
Hypopyon, 79, 80, 83. 
Hysteria, 56, 60, 66. 

TLLAQUiETIO, xxo. 
*• Index of refraction, xx. 
Index of ocular media; 15. 
Indirect method, 26. 
Injuries of eye, 127, X36. 
Instruments, surgical, 131. 
Iridectomy, XX9, X23. 
Iridotomy, x2o. 
Iritis, 72, 78, 82. 

J^ERATITIS, 72, 77, 79, 80. 

T AGOPHTHALMOS, 53. 
^^ Lenses, 13, 15, 2x. 
Lengths of ether waves, xo, xx. 
Leucomata, 80, X19. 
Light, and light rays, 9, xo. 
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Listing, reduced eye of, 15. 
Locomotor ataxia, 55. 

TUTACULiE, 80. 
^^'^ Malingering, 61. 
Megalopsia, 6x. 
Metamorphopsia, 6x. 
Micropsia, 61. 
Muscae volitantes, 61, 92. 
Muscular incoordination, 57. 
Mydriatics, 27, 46, 48, 143, 145, 146. 
Myopia, iS, 35 37, 49, 86, 139, 146. 
Myopic crescent, 37, 86. 
Myosis, myotics, 57, 142. 

NEAR point, 18, 50, 51. 
Nebula, 78, 80. 
Nyctalopia, 61. 
Nystagmus, 56. 

QCCLUSION of pupil, 83. 
^^ Opacities of vitreous, 92. 
Opaque nerve fibres, 94. 
Ophtlialmia, 72, 73, 74. 
Ophthalmia neonatorum, 74. 
Ophthalmitis, 107. 
Ophthalmoscope, 22, 145. 
Optical principles, 9, 14. 
Optometry, 21, 28. 

pANNUS, 76. 

-*• Panophthalmitis, 85. 

Papillitis, 100, X06. 

Paracentesis, 86, it 8. 

Paralyses, 53. 

Peritomy, 117. 

Physiological cup, 94, 105. 

Pigmentosa — retinitis, 61, 97. 

Pinguecula, 77, 

Presbyopia, 50. 

Pseudo-glioma, zoo. 

Pterygium, 77. 

Ptosis, 53, 115. 

Pupil, 57, 85. 

Pulsation of retinal vessels, 94, 105. 

T3 ANGE of accommodation, 17. 
•■^ Rapidity of light, 11. 
Refraction of light, xx, X2, 13. 

" of Eye, 20. 

** errors of, 20. . 



Refraction by ophthalmoscope, 22. 

** ** test lenses, 36. 

Retina, 9a, 93. 
Retinitis, 94. 
Retinoscopy, 29, 4a. 

CCHEINER'S experiment, 31. 

*^ Scleritis, 81. 

Sclerotic, rupture of, zaS. 

Sclerotomy, X2^ 

Scotomata, 85. 

Snow blindness, 6z. 

Spasms, 56. 

Spectacles, 46, 49* 59* 

Spectrum, 13. 

Staphyloma, 37, 79, 86, 119. 

Statistics, X36. 

Strabismus, 33, 37, 57. 

Stye, 67. 

Sunlight, 9, xo. 

Surgical operations, 130. 

Symblepharon, 1x5. 

Sympatnetic ophthalmitis, 107. 

Syncnisis, scintillans, 93. 

Synechia, 80, 82. 

TATTOOING the cornea, 80, 1x9. 
Tenotomy, xx8. 
Test lenses, 20, 26, 28. 
Test letters, x6. 

Thomson, Prof., ametrometers, 31, 44. 
Thrombosis of retinal artery, 98. 
Tobacco amblyopia, 60,62, xoi. 
Trachoma, 33, 75. 
Traumata, 127, X36. 
Trichiasis, 67, xxo. 
Tweedy optometer, 43. 

ULCER of the cornea, 80. 
Ultra-violet rays, xo. 

"fJISION, perfect, X7. 

^^OUNDS of the eye, 127. 

VANTHELASMA, 69. 
'*' Xerophthalmos, 77. 
Xerosis, 77. 
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which have been drawn and engraved specially for llj- 
series. The authors have had large experience as qni 
masters and attaches of colleges, with exceptional oppc 
tunities for noting the mast recent advances and metho< 
The arrangement of the subjects, illustrations, types, etd 
are all of the most improved form, and the size of t 
books is such that they tnay be easily carried in ^ 
pocket. They are constantly being revised, so as 1 
include the latest and best teachings, and can be iisf 
by students of any college of medicine, dentistry ] 
pharmacy. 

No. 1. ANATOMY. 100 EluBtratioiiB. I 

A NEW REVISED EDITION. 
A Compend of Human Anatomy, including Vist 
Anatomy, formerly published separately as No. B i 
this series. By Saml. O. L. Potter, m.a., h 
Late Surgeon U. S. Army; Professor of Ptaeti 
Cooper Medical College, San Francisco, loo lUtuTS 
" Tlic work it [eliatali and campliu. uid |uit what tha ii 
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Noa. 2 and 3. PRAOTIOB. 

NEW REVISED EDITIONS. 

A Compend of the Practice of Medicine, eqiecii 

adapted to the use of Students. By Dan'l E. Hugjl 

ll.D., Demonstrator of CHnical Medicine in JefTen 

(■rice d Mdi Boak, Cloth, 11.00. Inlerieated far Nolet. tl.a 



THE T QUIZ-COMPENDS I. J 

Medical College, Philadelphii. Second Eilition. En- 

lai^ed and thoroughly Revised. In two parts. 

Part I, — Continued, Eraptive.and Periodical Feveis, 
Di>ieases of the Moulb, Stomach. Intestines. Perilotieum, 
Biliary Passages, Liver, Kidneys, Intestinal Patasiles, etc., 
and General Diseases, 

Pakt II. — Diseases of the Respiratory System, Circn- 
latoty System and Blood, Nervous System, etc. 

•.•These little books can be regarded as a full set of 
notes upon the Practice of Medicine, coataining the 
Synonyms, Delinitions, Causes, Symptoms, Prognosis, 
Diagnosis, Treatment, etc., of each disease, and includ- 
ing a number of new prescriptions. They have been 
compiled from the lectures of prominent Professors, and 
reference has been made to the latest writings of Pro- 
fessors Flint, Da Costa, Bartholdw, Roberts, etc. 

mey ont jenirniUy founTiiT^ompcnds.''— 71«.'^^'/?!^ ™«!^™! 
AaHtolk, pTo/.,>/PrailK,.mdiiaiQiU,ii,^ Ohia.CincinmOi. 
"The bookiecmt very copdst, yel very comprehensive. . . . 
An unuiiully auperior Wk."— Zir. £. T. Brum. Dim<milriiitr 
HfClinicul MtdiHnt, UnnitTHly Hf Pnnt^llvanm. 

the Quircbfs of lhe"uni™ily of La."—?. ' H. itmitt. 
" Dr. Hugh« hai prepared 3 very oieful lilde book, and 1 .hell 

H.iU. Pm/.o/P'^slki. SI. L-mis Cpllfgt <if Piys. andSu'-fiimi'. 

No. 4. PHYSIOLOGY, niuetrated. 

THIRD REVISED EDITION. 
A Compend of Human Physiology. By Albert P. 
Brubaker, M.n., Demonstrator of Physiology in Jef- 
ferson Medical College. Philadelphia. Professor of 
Physiology. Pennsylvania College of Denial Surgery. 
Thlid Edition. Enlarged and Revised. 

J. »^_ rt_.L_i.__ J -L^ hearty thanlcs of medical »tudeilCl 

_ , ^. He has amuigKl the fundamedul 
i] princfplei of lEe icience In a peeulloriy invitini and 

ler. 1 have already Introduced the worfc ta mv 
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No. 6. OBSTETRIOS. Second Ed. 

A Compend of Obstetrics. For Physicians and Students. 
By Henky G. Landis, m.d., Professor of Obstetrics 
Knd Diseases of Women, in Starling MedicaJ College, 
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No. 6. MATESBIA MEDIOA, THERAPBO- 
TI08 AND PBBSCBIPTION -WRITIN-a. 
Fourth Edition. 
A Gjmpend on Materia Medica, Therapeutics and 
Prescription Writing, with especial reference to the 
Physiological Actions of Drugs. By Saml. O. I_ 
Potter, m.A., m.d.. Professor of Practice. Cooper 
Medical College, San FrancisCQ, Late Sui^eon U. S, 

" I have eiamined the little Tolume catefuIlT, and find li juu 
luch ■ book B5 I require in my printic Quiip uicf shall certainty re- 
commend Tt to my claaH«. Your Compendia are all popular herv in 
Washington."— >*«. E. BratMi, M.D., Frt/titor if Mai"^ 
iandThiTafnakt.HiraardMidical CulUgt, iPaikim 
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No. 7. CHEMlSTR-y. Rsvised Ed. 

A Compend of Chemistry. By G. Mason Ward, m.h., 

Demonstrator of Chemistry in Jefferson Medical Col. 

lege, Philadelphia. Including Table of Elements and 

various Analytical Tables. 

rfijinelhcjefacisinhismonOTy. It ii worthy 

No. 8. DISEASES OF THE BYE AND 
REPBAOTION. 

Compend on Diseases of the Eye and Refrjaion. in- 
eluding Treatment and Surgery. By L. Wbbstkr 
Fox, M.D., Chief Clinical Assistant, Ophthalmologics] 
Departmcnl, Jeffeison Medical College llo&pila] ; 
Prin ot each BoDk. Clalh. tl.OO. Interleaved lor ttotei. II.2B. 
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THK IQU1Z-C0MPEND5T. 8 

Ophthalmic Sui^eon, CetmantoH'n Hospitil, Phila- 
detpliiB ; late Clinical Assistant at Moorfields, London, 
England, etc., and Geo. M. Gould, a.b. 40 llliis. 
No. O. SUHa-EtR7. Second Edition. 

ILLUSTRATED. 

A Compend of Sni^eiy; including Fractures, Wounds, 
Dislocations, Sprains, Amputations and other opera- 
tions. Inflammation, Suppuration, Ulcers, Syphilis, 
Tumors, Shock, etc. Diseases of the Spine, Ear, Eye, 
Bladder, Testicles, Anus, and other Surgical Diseases. 
By OrvILLB HorWITZ, a.m., m.d., Demonslralor of 
Anatomy, JefTerson Medical College, Philadelphia. 
With 63 Illustrations. Second Edition. Enlai^ed. 

arranmd atdcondcnscd duller'"— A^rficT/ bS" ° 

"Useful to Ihe tiudent in fising the eaaentiils firmly in his 
mind."— Pro/. G. F. Sirari, Ckicaga. 

No. 10. ORGANIC CHEMISTRY. 

A Compend of Organic Chemistry, ioclnding Medical 
Chemistry, Urine Analysis, and the Analyas of Water 
and Food, etc. By Henry Leffmann, m.d.. Pro- 
fessor of Clinical Chemistry and Hygiene in Ihe Phila- 
delphia Polyclinic ; Professor of Chemistry, Penn- 
sylvania College of Dental Surgery. 
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fltiundable Unffuaoc." — Dr. J. Srckelt, Initructor j 
U^ivrratf Midical OMigi. Niv, Vsrk. 

No. U. PHARMACY. 
A Compend of Pharmacy. Baaed upon " Remington's 
Text-Book of Pharmacy." By F. E. Stewart, m.d., 
PH,G., Quiz Master in Chemistry and Theoretical 
Pharmacy, Philadelphia Collie of Pharmacy; De- 
moTislrator and Lecturer in Pharmacology, Medico- 
Chtrurgical College, and Woman's Medical College; 
M-ThB ?Quii-Compend« Jcomain Ihe lateH and best infor- 

PncevleachBooV.Oolh, 11,00. Interleaiedlor Noles. II.ZB. 




■tIDENTS' TEXT-BOOKS AND MANUALS. 



» 









ANATOMY. 






Balden 










of lb 


= Human 


BMiy 




Edition 


EnlBrgtd, wi 


hMaTsina 


Reftr 


nee. and 






iraiimu 








I her, 6.oa 


Bo 


UDdin 


Oildo 


h, for the Di 


sectinj R 


o»,S4^. 






nt Am 


oini>cai.L.k= 




.-ill, 


'vzios 














fa^ai 


•hii 












XI maid 


E> ihe dliaira 







Jt"sr!f^ 



gf di 



» l'«r:( Mtdieal 



HoIdcD'a Humin Oatcaloey. Cooiprisinia DEtcriptioa of ibe 
Banes, with Colored DeUneatiatu of the AluchmeRU of ihe 
Muiclei. llie Gsrenl end Mlcrucopiral Smiccureof Bone and 
iu Deyelapmenc. Wiih LiihognphicPlatesand Numeroui lUus- 
[nlloiu. SJilh Edition. 3vo. Clelh, fi.na 



iixch L 



)0 Edilinn 



>4Col- 



CHEMISTRY. 



,»llh Experiments. 
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Rlchler'a OrKinle Chemlitry, or ChFniiliy of the Ca 
Cciopound.. Tninslated by Prof. Edg»r F. Smith, F 
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STUDENTS' TEXT-BOOKS AND MANUALS. T 
Oumistry .—C««ltnu!d. 
Trimble. Practical BDil ADal>^<»l Chemiitry. A Count In 

isliy in ihe Phlla.' College of Pharmkcy. lUu^tmlEd. Second 
Edilion. Byo. Cloih.i.so 

Wolff's Applied Medical Cheralatry. By La»ren[:e Wolff, 
ii.D., Demonjiraiorof Chemuiliy in Jtfferson Medics! Colleee, 
Phikdelphiii. Cloth, t.so 

CHILDREN. 
Goodhart add Starr. The Dlaeaaes of Chlldrea. A Manual 
foiSludenuand Phy!iiciiin.i. By J. F. Gimdhan, k.d.. Physi- 
cian to ibe CTclina Mospilal for Children; AaaistanI Phyiidan 
10 Guy'i Hoipllil, London. American Edidon, Reviaed and 
Edited by Loula Surr, H.D., Clinical Proressor of DImbiu dT 
Children in the Hospital of the Unlveiaity of Pennsylvania; 
Phytldan lo the Children's Hosplul, Philadelphia. Conlalnlas 
many new Prescriptions, a IJ!I of over jo Foraulie, conforming 
to the U. S. PharmacopiEia, and Directions for making Ani- 
Ucial HumaD Milk, for Ihe Anilidal Digeilion of Mill:, etc. 
Jual Keady. Demi-Ocuvo, 738 Pagen. 
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FlaK'Bpla«tiM and Plastic Fillioe. =d Ed. Cloth, 4.d 

OoTKBi. Dental MediclDB. A Manual of M^Lerla Medics ud 
Therapcutigs, by Professor F. J. S. GorgM, M.D., D.D.S., Pro- 
fBHor of Iht Priddplts and Practice of Dental Sclenco. in Deo- 
Ul Dept..UnlvenityorMiityUind. Seccnd Edition. Cloth, 3.35 
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Biddle'a Materia Medica. Tenth Edition. For the use of 
Studenu and Physicians. By Uielaie Prof, John B. Biddle, m.d., 
ProiHSOr of Materia Medica [d Jeffeison Medical Cclleee, Phils- 
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INORGANIC CHEMISTRY. Second Amencan, 
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and in man; parts rewritten. With 89 Illuscrations 
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THE CHEMISTRY OF THE CARBON COM- 
POUNDS, or Organic Chemistry. First Ameri- 
can, from Fourth German Edition. Illnstrated. 

Ciolh, ti.oo 
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